"




O. I'. 9poweHko, B. M. borko

MPUPOAOBEAEHUE

YueBHuk
ona 5 knacca obweobpasoBarTenbHbIX
yuebHbix 3aBeAeHM C PYCCKUM A3BIKOM 0ByYeHuns

PekomeHnoeaHo MuHucTepcTeoM 06pa30oBaHns n HayKu,
MOA04EXK U criopTa YKpanHbl

http://shkilniypidruc.ucoz.ru

Kuee
BupasHuureo «CeiTo4»
2013



Aoporue naTMKAGCCHUKU!

VueOHHK IPUPOJXOBELeHNA IOMOMKET BAM YCIEIIHO OBJIAIeBATL HOBBI-
SHAHHAMH, IPOBOIHTL HaY4YHbIe HADIIOOEHHS, BBIMNOJAHATH H3Mepe-
s U SKCIIePHUMEHTHPOBATE. JTO CTAHET BAMHOH CTYNEeHBHOH K HM3yde-
gE0 B CTAPITHX KJaccax OMoJIoTHH, reorpadui, PHU3MKH, XHMHAH.
OfpaTuTe BHHMAaHHE, YTO Ka)Kablil maparpad HadyuHAeTCH ¢ pyOPHKH
Hizygenue naparpada noMoxeT Bam...» . B Hell yKazaHo, KakHe YMEeHHA
SHAHHWA [0 NIPHPOLOBENEHHIO BE cMOXKeTe npuobpecTii, paboTas ¢ Tek-

M naparpadga. I'taBHOe B colep:RaHHK — IIPABHIIA U ONpege/IeHHA I10-
H — pasMeIleHO Ha [BETHEIX ILTAIKAX. TeKeT JOIOJHEH UANIOCTPA-
HMAMH, KOTOPBIE IIOMOTYT M3VUeHHIO TEKCTA.

Pyopuka «CransTe HCCASKOBATEIAMYU MIPHPOILI» I03BOJIAET OLIYTHTE
ge6s HCCIeOBATEIAMH NPpHpoAbl. B pyfpuke onucaHo, KAk IIPOBOJAHUTE
OaoNeHnsA, H3MePeHn s, SKCIePUMEeHTEL Ha Ypoke Jubo goma.
IIprMeHUTs TIONYVYEHHEBIE 3HAHUA IO IPHPOAOBENSeHUIO ¢ MOJb30H A
EPOALI BAM IIOMOMKeT pyopHKa «BynsTe sanmuTHHKaMy npuponsi» . Hane-
icH, MHOTO HETEPECHOTO BBl Y3HAeTe U3 pyOpuky « Konmmiakxa 3Hammii» .
Hayuursca obmeHuBaThesa uHbopManmeil, OTCTAUBATL CBOE MHEHHE
= nomoyker pyopuka «IlopaGoraiite B rpynnmax». B Heil BeI Haligére

MEH-IIPOEKTHE] B TBOpYECKHe 34JaYM MCCIeJ0BATeNBCKOID xXapaxTepa.
BaimonHAS WX, He 3a0BIBaiiTe, YTO YV Bac ysKe HMelOTCH HaBhIKHK paboThl ¢
MIIBIOTEPOM, COPABOYHBIME H3JAHHAMH, CTPEMHTECE NOATOTOBUTE HH-
HEIE COOOIIEHWA M Npe3eHTallHH.

Hayuenne gampgoro naparpadga sasepinaiiTe npoBepKoil MoNy4YeHHBIX
aEAH 1 yMeHuE. [Jna caMonposepkH B yueOHHKe IPDHBEIEHE] TPH IPyI-
@2 sanasuii, PyOpuka «/laliTe 0oTBeThI Ha BONIPOCHI» IPEAIIONIATAET TOIb-
=0 VCTHEIN oTBeT. 3aJaHus, Tpedylolire 3aM0HeHAA TabauI, cocTaBlie-
Fﬂ.ﬂ cXeM, pacyéToB, MOMEIIeHbl B PYOpPHKe «BBIMOJHHTEe B TeTpagH».
[ Has BoinonHeHHUdA « TBOpYecKoro 3afaHua» BaM HeoOXOAMMO IPOABIATH
PeTATeJBHOCTE, CMEKAJKY B TBOPYeCKHH NOAX0, VMeHHe OIPeacTaB-
| Z8TE peayIRTATHI CBOEH PaboThL. '

Henaem OOABUIUX YCNEX08 6 U3yienuu npupodosedenua!

YcAOBHbIE O003HAYEHUA
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6 ByasTe 3alHTHUKAMY IPHPOJILI BeimossauTe B TETPALH

a Konmaxa sHanmi

Treopueckoe zaaHHe
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Bcnomuure

M3 YPDOKOB ATE-
PaTYPHOrO YTeHIS
pacckassl, B KOTo-
PbiX €CTE OMMCaHn
Appoabl, CKa3Ke M
BaCHN O XHBOTHBIX,
CTHXOTBOPEHNS

o npupoge.
3anuiumnTe B TE-
TPaqE NOCACBMLIL!
MK NOroBoOpPKK

O ApYPOge.
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§ 1. Hayku, usyyarowme npupoaAy

-

Mayuenme naparpada NOMOXET BaM:

* Ha3blBATb ECTECTBEHHLIE HAYKK W MX BKNAA B M3y4eHue
npyvpoasi;
* OBBLACHATE 3HAYEHWE AOCTWKEHWA ECTECTBEHHBIX HayK.

Mpupona BOKPYr Hac. Yenoser Ouaromgaps npupoje
MOJYVY&eT HeODXOoAMMEIe A MHUSHH KMCIOPOJ ¥ BOAY,
OHIY, MATEePHAJE! AJNA HITOTOBIEHHA OJeMOBI, Ma-
IIIHH H MeXaHH3MOEB, CTPOHMTEJIBCTBA MHJJIBA M MHOTOE
apyroe. Kpacora npupoAkl BLI3BIBAET BOCXHIIEHHE ¥
Kax ogoro M3 Hac, BIOXHOBIAET nHcarTesied u XKVIOOMHHIM-
KOB Ha IPOH3BeJeHNA HCKyceTBa. Tesla NpHPOAEl CTANAH
nepcoHaaMH CKas30K, HCIIOJNBE3YOTCA B IIOCJHOBHIAX.

Bcé, 4To okpyxXaeT Yenoseka 1 BO3HMKNO 6e3 ero eme-
WAaTenLCTBa, HA3LIBAETCH NPUPOOOA.

PasznuuHEIe npeaMeThl, CYIIEeCTBEYVIOIIME B IDHpOOe,
Ha3BEIBAKT TeJaMH NpHpoIbkl, a4 H3MeHeHHA, ¢ HIMH
NpPpOHCXOAAIIIHE, HA3BAHEI ABJIEeHHAMH.

EcTecTBeHHbIe HAaYKUM. Ha nporsa:xeHHH THICHAYe e-

THII yesloBeK MayuaeT npupony. [Ipupoga ornuuaeTcs
GonpmiuM pazHoobpasueM, TO3ITOMY €8 HCCIeAyIOT He
OflHA, 4 HECKOJABKO HayK. Hayka — 2T0 MHTENNIEKTY-
albHAA AeATeJBHOCTH YeJOBEeKda, Braroaapsa KoTopoi
OH TOCTHraeT OKPYYKAIOIIHHA MHD, MOJYYAET HOBBLIE
sHapuA. Hayru, Ha3y4Yamwoliie NPHPOAY, HAZEIBAKT
eCTecTBeHHLEIMH, a COBOKVIHOCTL 3HAHHH O OPHPO-
Je — MpPHPOIOBeIeHHEeM.

K ecTecTBeHHbIM HayKaM OTHOCATCA ¢ramka, Guono-
rUs, XUMS, reorpagus, acTpoHOMA, Skonorus. Jlioaw,
npodeccrs KOTOPLIX CBA3aHA C 3TUMIK HAYKaMK, — 3TO
du3nkKn, BrUonorw, XUMwkW, reorpadmel, aCTPOHOMB,
SKONOry.

DOuzHKA M3YyUaeT CTPOeHHEe M BiauMoAeiicTBHE Tel,
pasHoobpasHbIe ABIeHHA NpHpoabl. Hanpumep: aBH-
JHeHHMe TeJl, paciipocTpaHeHHe CBeTa H 3BYVKAa, ﬂEﬁCTBHE
Mar"LgTa. Diarogapsa sHAHEMAM 00 (QHEHKE CO3JAHBI



BeiTOBLIe NpHOOPHI, PasJHYHEIE CPeICTBa CBA3H,
B yacTHocTH TenepoH B HMHTepHer, paboraroT
MeXaHH3MBI Ha IIPOM3BOACTEE, pa3BHBaeTCH MAIIlH-
HOCTPOEHHe, H3TOTOBAAETCH MHOMECTEBO HeobxXonH-
MBIX JIJId YeJIOBEKA IPeIMeTOB.

Tena :xuEBOH DpHPOALI HaydyaeT OHoJdoTHA. BHo-
JOTH HCCAEeAVIOT PACTEHHSA, JKHBOTHEIX, TPpHOLI, MH-
KPOOPTaHH3MEl, HX CTPOSHHE H NOBeJeHHe, YenoBeK
VUHUTCA ¥V JKHBOH IPHPOIEI H BO MHOTOM NTOApaiaer
eii. B gacTHOCTH, NaHenH, KOTOPEIE HCNOAB3YVIOTCHA
B CTPOUTENECTEE, IOX0MH HA TYeIHHEIE COTHI, & CO-
BpeMeHHbIe TOKPLITHA AJA KPHIII OMOB IDAKTHYe-
CKH KOIMHDYVIOT YeIIYHKH Ha KPBLIbAX MOTBIJIBKOB.
Caeroxoasl NOApaXKawT IBHEeHWI0 NHHIBHHOB IO
cHery. MHor#e rogel 4eJlOBeK Me4YTalNl NOSHEATLECA B
HeDOo B Jerars nogoOHO nTHaMm. Bnarogapa Hako-
IIeHHBIM 3HAHUAM 0 IDHUPOJE OH CMOT OCYILECTBHTh
cBor MeuTy. HecmoxHEO goragatecs, 94To obpasmom
ATHA MBTOTOBJIEHHMA IAPAIIIOTOB IMOCIVKHI OgyBaH-
G9HK, & I8 CO3MAHHA 3ACTEMKH «IUIVIKa» — pac-
TeHHe peneiHEK. [la B KoIogen- K ypaBJ/ib MOJYYHII
CBOE Ha3BaHHe He cjayuaiiso (pue. 1).

XuMua — HaAVKa 0 BeIIecTBAX M NpeBpamie-
HHM ONHHUX BellecTB B Apyrue. 3HAHHEe XHMHH
HCOOAB3VIOT AJA M3TOTOBIEHKAA JEeKapCTB M KOC-
MEeTHYECKHX CPe[CTB, BHIIJIABKH METAJNJIOB H3
pPVO, OpOH3BOACTBA KPACcOK M JAKOB, IPOAYVKTOB
OHTaHHsA. PasiuuyHbie OpeaIMeTbl, HKOTOPBIMH
BBl IOJL3VETECh eXeIHEeBHO, H3TOTOBJIEHEl C HC-
NOJb30BAHMEM XHMHYECKMX 3HAHHIMA.

Puc. 1. Yenosek y4nTCA y NpUpogL!



IFeorpadus usydaer 1 o60bACHAET 0COOEHHOCTH
ABJIeHWIT NPUpPOAsl Ha 3eMiIe, OTAEeIbHBIX MaTe-
pHUKax, B KOHKPeTHOH crpaHe 1ub0 HaceJeHHOM
OyHKTe. 3HaHHA, ONyYeHHbBIe dTOH HAYKOH, M0-
MOTJIH COCTABHTE reorpapuyuecKie KapThl MUDA U
Yxpaunsl, Ha HUX 0003HAYEHBI I'OPEI H PABHHHEI,
BOJOBMBI W IOJI€3HEIE HCKONAaeMble, PACTHTENb-
HOCTP ¥ ¥XHBOTHEIH MH], rOpoja X céna.

AcTpoHOMHS — HayKa, H3ydamouias HebecHbIe
Tesia: 3BE3MbI, MIAHETEI, KOMETHl H AD. ACTPOHO-
MBI HCCHEAVIOT CTPOEHHEe W JBHKeHHe HeDecHBIX
TeN, X BAMAHHEe HA HAINY nyiaHery. Brarogaps
coBpeMeHHBIM IpuHOopaM u 00CEPBATOPHAM MBI
HMeeM BO3MOMKHOCTHL 3apaHee y3HATH O IpudIN-
KeHUH K Semue HeDonbInHx HeDeCcHBIX Tell.

Dronorus H3y4aeT B3aMMOCBASH OPTaHM3MOB
MesK Ty coboit 1 ¢ OKpy:Raroieil cpepoit. Berencreue
XO3AHCTBEeHHOH NedTelbHOCTH YeJIOBEKA B OKPYKAa-
JOIIYIO CPely MONaNaroT BPegHbIe /I KUBOM npH-
poABI BelecTBa. BhIpyOKa JIeCOB 4eN0BEKOM JIH-
HiaeT wx oburarenei NpHPOSHOH cpenbl 0DMTaHHA.
KomwuecTBo ITHIL 1 3Bepeil HA Hallell NaHeTe pes-
KO yMmensbIliaercda. MHOro Bpeia HAHOCAT Jiecy I1O-
JKADBL.

Ina Toro 4robBl YMEHBIIMTHL OTPHIATEIBHOE
BIMAHHE XO03AHCTBEHHOH [OeATeIbHOCTH UejoBe-
Ka Ha }KHBYI NPHPOAY, OCYIIECTBIAIT CBOH HC-
clAeJOBAHHA 9KOJOTH,

OzEakoMBTECE Ha puc. 2 ¢ IpHMepaMH Teln,
KOTOpBIE H3YYAIOT eCTeCTEeHHBIE HAYKH.

Buonornsa
Puc. 2. Haykw o npupoge



Me:axy ecTeCTBeHHLEIMHE HAVKAMHE CYIECTEY-
0T cBAsu. HanpuMep, H3y4Yas MHU3HE OPraHMs-
MOB, bMoJIOTaM HeoOXOIHMO 3HAThH, KAK JBIIIAT
H IATAITCA JKHELIE CYIecTBa. B 9TOM HM IIOMO-
ramoT QH3HKA H XUMHUA. 3HAHHA 0 TOM, B KAKHX
eCTEeCTBeHHBIX VCJI0OBHAX MHBYT ODPraHH3MEI,
mpegocraBader reorpadusa. IloHATE, KaK HA Op-
ragusMbl BAHAKT ConHpoe ® JlyHa, moMOorampoT
GH3HKA H aCTPOHOMHA.

% NMpoeepka 3HaHUA

1. Yro nayyaet Guonorua?
2. O 4EM Bbl y3HaETE, U3y4aA PUIUKY U XUMUIO? V.
3. Hem uHTepecHa Hayka reorpadua? @

4. Y10 MCCNeayT y4EHbIe -acTPOHOMbI?
5. Kakue 3afga4uv pewaet skonorua?

6. 3anonHuTe B TETpagKn cxemy «Haykn o npupoae=.

_Buonorus < i o
~—| Haykv 0 npupope —
L

7. MopymaiiTe, No4emy NpUPoAY Ha3bIBAKOT reHMansHbiM KOH-
CTPYKTOPOM K CTPOWTENEM.

§ 2. ICTOYHUKM 3HOHUK O NpUpoAe

HMayuyenue naparpada nomMoxeT Bam:

*  O3HAKOMMWUTLCA C pas3HoobpasHeiMK  CNPaBOYHbIMK
M3gaHramM No eCTECTEBEHHBIM HAaYKamM;

BcrioMHATE, KaKiuMi

HMCTOYHMKAMM 3HAHNEA
*  HaxoauTb HEOGXoOMMYI0 MHDOPMAUMIO U MCMONL30- pMpOAE Bb!
BaTh €€ ANA BINOMHEHWS yyeBHbIX 3a0aHni. ONLB0BEANEE:

Pa3HoobGpaszue WCTOYHUKOB WHOOPMaLMK.
YonopuHaa pabora yUEHBIX [0 HCCAELOBAHWIO NPHPO-
Il IPHHECIa BecOMBbIe Pe3yabTaThl. KamgeiH y4eHbIH
HCIIONIB3VeT JOCTHYKEeHUS CBOMX TpeAlllecTEeHHHKOR.
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HMecToyHuky 3HaHWEA

BcnomHure

13 YPOKOB
WHpOPMATHUKK
Apuémesl paboTel
€ KOMIMBIOTEPOM.
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¥amare 0 HHX eMy IOOMOTaloT pasHoo0pasHbie copa-

2 BOYHEBIEe U3IAHWA: 3HIHKJIONEeNWH, CJIOBADH, CIIpaBO™-

HHMKH, ONpeJeJINTeH PACTEHH I, JKMBOTHBIX, aTJIACKHL H
ap. Hacrosamnieit COKPOBHINHEMIIEH TeJ KHUBOI M HeMXHU-
BOM NpPHUPOALI ABNAITCHA IPHPOJOBE YeCKHe MY3€eH.

CerogHsa Ka)iblil, B TOM YHCJIE BB H BaIllH OHOKJIACC-
HHUKH, MOYKETe 03HAKOMHTECH ¢ HAYYHBIMH JOCTHIKEHNA-
mu. 18 3TOr0 JOCTATOYHO BOCIOJIL30BATECA OYMAHBI-
MM CIIPABOYHBIME H3gaAuaMH aubo HaTepHeToM.

Ha ypoxax npupoAoBeleHHA B 5 Kjacce BO BpeMs
CBOMX HCCJIeLOBAHWI NPHPOALI BRI JOJAHBEI HAYUHUTHCH
patoTaTs ¢ PABHBEIMH HCTOYHHKaAMH HHpOpMAIIHH.

Kak pa6GoTarb ¢ SHUMKNONEAUAMWU M CNOBapaMM.
Ilpesnae yeM HAaYHHATH MOHCHK HHDOPMATHMH JJIA BEI-
MOJHEHHA y4e0HOTO 3a]aHNA, CIeAyeT O3HAKOMUTLCH
¢ cofep:KaHMeM M3gaHHA. BRIACHHTL, KAKHE HMeloT-
cH pasgessl 1160 TeMbI, B KAKOH NOCAeJ0BATEIEHOCTH
H3jaraeTcd MATEDHAJ, I'Je HCKATh HHOOPMAI IO, KO-
Topad BAC 3aMHTepecoBaa.

Pabory KeflaTelIbHO COIPOBOMKAATH 3alHUCAMH
riaaBHOTO B TETPaAH MM HA OTAeJbHHX aucrax. Ciue-
AVeT 3amHucaTh BCE, 0 YéM BBl XOTHTE PaccKasaTh (MIK
MPOAEeMOHCTPUPOBATE) BO BpeMA CBOero cooblieHund.
MexIy cTpaHHIAMH CIPABOYHOIC HM3JaHHA MOMKHO
ocTaBaATh OyMakHBEIe JuO0 M3 APYroro mMarepuala
3aKJIafK}, HO HU B KOEM CJIy4ae He AejaliTe HHKAKHUX
IOMEeTOK, fAaXie KADAHNAIIIOM.

O6pamaiiTe BHHMAHMEe Ha Hay4YHBIE TEPMHHEI IIO
NPHPOIOBEAeHH0 (HAZBAHNA HAYYHBIX NOHATHH HJIH
asnennit). HemaTensHO HMETE OTAeNBHYIO TeTpalb
IJIA UX 3aIHCH H 00 bACHEHHA.

MHTepHeT KakKk MCTOYHMK eCTeCTBEeHHbIX 3HaHWW.
C mzobpeTeHieM KOMIBIOTEDA 3HAYHTEIBHO PACIIHDH-
JUChL BO3MOYHOCTH noucka nadopmanuu. Cerogaa nua
moay4deHu s HeoOXOMMMEIX 3HAHHEH N0 IPHPOAOBECHHIO
HONB3VIOTCH VCIYTAMH BCEMHPHON KOMIOBIOTEDHOH
cerr Uuteprer. C eé MOMOIIBIO MOKHO 38 CUHTAHHEIE
MHHYTH DONXVYUTE JNI00VI0 HHOOPMAIHIO — TeKCTO-
BYIO, BHAE0, 3BYKOBYIO, KAPTOrpadHUIecKyIo.



CraHeTe MCccnepoBaTenaMm NPUpoabl

NMPAKTUHECKOE SAHATHUE
O3HakoMneHue ¢ pasnuyHbIMH
CrnpaBovYHbIMK M30aHUAMM NO ECTECTBEHHBIM HAayKam

Sapanue 1. O3HaKOMbTECH C COOSPXaHMEM PAa3NWYHbLIX cnpa-
BOYHbIX M3AAHWIA: SHUMKNONEeOWK, CnpasoYHKka, atnaca. MNpo-
YUTAITE, KTO NPUHKMMAN Y4aCTWe B MX co3aaHuu. Halpure kpar-
KOE ONWMCaHWe M30aHue, PasMelLEHHOe Ha NepBoi cTpaHuue.
Sapaume 2. Haiigute obbAacHeHWe onpefenEHHOro Tepmu-
Ha, cBegeHus o Tene nbo SBNEeHNK NPUPOALI, ero CBOMCTEA.

NpoBepka 3HaHMNA

1. Kakrmi BoiBaloT MCTOYHMK 3HAHWA O Nnpupoae?

2. Mcnonk3aya A0CTYNHLIE BAM CNPAaBOYHBIE M3paHme 1 MHTep-
HeT, cobepuTe MHPOPMALUWID O B3aMMOCBA3W ECTECTEBEHHBIX
Hayk B nccnenosBanum Boabl. NpeacrtaesTe €€ B KNacce.

§ 3. MeToAblI U3yYeHUs NPUPOABI

MayueHue naparpada NOMOXET Bam:

*  Ha3bIBaTh HAYYHbLIE METO/bI M3YHEHWS NMPUPOAL! U Xapak-
TEPU30BATE UX;

*  BCAOMHUTL €AMHWLEI U3MEPEHMA ONNHLL, MACChl, 06bEMa,
BPEMEHH;

* MPUMBOOMTL NPUMEPBI  UCNONL30BAHWA  HaGMIAEHWA,
M3MEDEHWA, BKCTIEPUMEHTA. :

YHenosex BO BCe EpeMeHa CTPEeMHJCA K MOZHAHHID
OPHPOALI H HCIIGAB30BAMA AJA 3TOT0 PA3HBIE METOARI.

MeTtoa — cnoco6 wuaydyeHus npupogel. MeTtogamwu
W3YYeHWA NPUPOObLl ABAKKTCA 3KCNEepuMeHT, Habmo-
OEHWE, N3MEPEHME.

HaGnwpeuuwe. V3HaTh, 4TO NPOMCXOAHT ¢ TEJIAMH
IpPHPOAEl B €CTEeCTBEHHBIX [J8 HHX YCJIOBHAX, Ye-
JIOBEKY IIOMOTAT OPTAHBI UYBCTE — 3pEHHe, CIAVX,
ocAsanne, oboHgHMe. ITOT NpocTod cmocob mozHAa-

MIAHETA
3EMNA

CnpasoyHoe
Hn3gaHue —
BHUWKIONeansa

Bcnomuure
HassaHus npmbopos,
C MOMOLLBIO KOTOPbIX
M3MEPSAHOT 4/TIHY,
Maccy, 06LEmM

M BPEMS].
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| HUA NPHPOJALI HazkiBaeTcA HaGmiogernem. HecmoTpa
C MOMOLLIBIO KAKHX | Ha nz3o0peTeHue pazHOOOPAZHEIX HAYYHLIX NpubOpOB
OpraHoB YesoBeK ¥ HMHCTPYMEHTOB, cmocob HabinwaeHus He YTPaTHI
pasnuyaet opmy, ¥ cBOero 3HaYeHHA M B COBPEMEHHOM IIPHPOAOBEJEeHHH.

pasmep, user red,
3BYKM, KaK OH

HaGniogeHne — No3HaHWE Tesn W ABNEHWIn Npupoabl
B ECTECTBEHHLIX ONA HWX YCNOBUSX 0DMTaHMA nocpen-

nepenasT curHans,
OPHEHTUDYETCS B CTBOM OpraHos YyBCTs.
AROCIDOHETER. B HauaIbHOI IIKOJIE BbI BEJTH AHEBHUK MOTOABI: B OIIpe-

meneHHoe BpeMsa Habmrogany 3a obJIauHOCTEIO HA Hebe 1
OCALKAMMN, ONpefelaal HanpaBieHWe BeTpDA W TeMIlepa-
Typy Bozayxa. Taxoe perynapHoe HabmwozeHHe 3a ABJe-
HHAMH TPUPOILI U X ONHCAHNE — IPHMED HCIIOJIL30Ba-
HUA BAMH BEAGIIOTe A KAK MeTOlA IIO3HAHWA NPHPOAbL.

PaccmoTpuM HEKOTOpBle HOpHMepsl HabialogeHHii,
KOTOpbIE OCYLIECTBAAKT yuéHble. ['eorpadsl cocpe-
IOTOYEHBI HE TOJBKO Ha H3MeHEeHHAX [OTOAHBIX
YCIOBHII, HO M HA H3MEeHEHHAX, NMPOMCXOJAIMX Ha
3eMHOH NOBEepPXHOCTH. ACTPOHOMEI HAOMIOZAIOT 34 He-
DecHBIMH TelaMy. BHOJNOTH HCCIeAVIOT Tela ¥KHBOH
npupoabl. PHIHKOB HHTEepPECYyeT BO3HMKHOBEHHE M
pacupocTpaHeHHe CBeTA M 3BYKA. XMMHKH Habaw0manT
3a TeM, KaK BellecTBa B3aHMOIeHCTBYIOT Messay coboii.

JKCNepuMeHT. UYacTo HCCHenoBaTeNAM NPHPOALI
pPes3yasTaToB HaﬁJIIOJIEHHﬁ OKAa3bBIBAETCHA HENJOCTATOYHO.
Torma oHM HMCIONB3YIOT APYTHE METOABI H3YYEHH
NpHpPOOEL, B YACTHOCTH 3KCIIeDHMEHT.

Hanpumep, 3KCOepHMeHT IIPOBOAAT C I[JIbI0 MOUCKA
JIVHIIIHNX YCJ'IOBHﬂ BhRIpAIMEBAHHAA CeNbCKOX03AHCTREH-
HEIX KVIBTYD. HMcenemoBaTen MCKYCCTBEHHO H3Me-
HAKNT 2TH YCJIOBHA. Ha OJHHX OINBITHEIX ¥V4YacTEKax
pacTeHHA BHICEBAIOT DAHBIE, HA IAPYrHUX — I03kKe,
Habnonaa 3a UX pOCTOM ¥ PA3BUTHEM, AeJIal0T BEIBOJ
0 IVYIIHX cpoKax noceBa. YTobbl BRHISACHUTE, KAK BIAH-
AeT CBeT Ha poCcT paCTBHHﬁ, HX BBICEBAIOT HA YVHACTKAaX
C pa3HBIM OCBEIIIEHHEM. Ho-paaﬂomy YBJIAMHAA OIIBIT-
HBIE Y4YaCTHH, BBIACHAKT, KaKoOe KOJHYeCTBO BJaru
Jydile BIHAET Ha POCT pPacTeHHil.

Taxum 051}5301\-1, C MOMOILIOBI DKCIIEPHMEeHTa HCCIe 0
BATEJH OIpPenendloT JYUIIIHe YCIOBHA IJIA MOJVYeHHA
MAKCHMAJBHOI'O YPOHad.

OpraHsi YyBCTS
MOMOrarT YenoBeKy
B TO3HaHWUI PHPOAL

12|



IKCNepuMeHT — 3TO U3y4YeHue TeN W ABNEHWA B cne-
UManbHO CO3AaHHbIX YCNOBUAX.

Hu onuH sKcnepuMeHT He obxonurca Ge3 Habarozme-

HHA, TPHYEM SKCIEPHMEHT MO HO HEOJHOKPATHO NO- ey

BTOPATE.

HNamepeHnna. Hccueposanue NpHUpoOIBbl CTAHOBHTCHA
foJiee TOYHBEIM, €CJIH B Ipomecce HaAbAOgeHHA AHbO
SKCIePUMEHTAa NPOBOAUTE UBMEDEeHHA.

MamepaTh — 03HAYaeT CONOCTaBWTL, CPABHWTL C 3Ta- *

NOHOM. 3TanoH — 310 Mepa, obpaseu.

B Tabn. 1 ykasaHbI 5Ta/0HBI M eJUHNIBI HAMEepeHHUA
OIpefesIfHHEIX XapaAKTePHCTHE Tel.

Tabnuua 1

ITanoHs U €AWHHULBI M3MEPEHUA
onpeaenéHHbIX XapakTepucTHUK

: 3ranoH
Xapaxkrepucruka R
Pazmep MeTp
Macca Kunorpamm
O6LEM KyBuyeckui

MeTp

Bpema CekyHpa
Temneparypa Mpapyc

EaovHMua n3amepeHns,
eé o6oaHavyeHune

Munnumerp (MmM),
CaHTUMETP (CM),
MeTp (M),
KMNOMETP (KM)

Munnurpamm (mr),

rpamm (r),

KMnorpamm (Kr),

ueHTHep (u),

TOHHA (T)

Munamnutp (mMn),

caHTUMeTp kyGudecknia (cm®),
AeurmMmeTp kybuyeckwid (amd),
wnu auTp (n),

MeTp KyGuveckuid (m3)
CekyHpa (c),

MUHYTA (MWMH),

yac (yac)

Mpagyc (°C)

Hayuas npHpogoBegeHHe, Bbl OyJeTe NPOBOIHTH
HabA0JeHHA 32 TeJAMH TPHPOALI, B3AMMOJeHCTBIEM
BeIleCTB, BHITOJHATE 3KCIePHMEeHTEI.
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Apupoas

T
A -

IIpu nposenennu HabaOAeEHIT HEOOXOAUMO cobIIIO-
IATh ONpedeIéHEBIe IIPABAIA:

1. ChopmynupoBaTth Luensk HabniogeHus.

2. Onpepennts YCNOBUA M NPOLOMXKUTENEHOCTE NPOBE-
AeHua HabniopeHus.

3. MogymaTte, NnoHagobuTca nu o6opyaoBaHne WU Kakoe.
4. 3adwmkcrupoBaTe pesynbTatel HabnopeHua, cocTa-
BUB ONCaHWEe YBUOEHHOrO.

5. Cpenate BIBOA, (0 YEM y3HANW, BLINONHAA HaBNO-
OeHWA, Kakve o0co0eHHOCTW NpUpoabl BLIACHWUAW C
noMoLLID MeToaa HabnwopeHun).

HapnyympM #H caMbIiM 0e30mMacHBIM AJAdA KHBOH
IpUpoAbl ABIAETCA cHocod (GUKCHPOBAHHA B BHAE
doTo- 1 BHgeockEMEKH. HaBepHoe, BAM DPpHXOZHIOCE
BHAETH Ha SKpaHe TeJIeBH30Da HIH KOMIOLIOTEPa, KaKk
«Ha rnazax» H3 OYTOHA pacIycKaeTcd IBETOK. XOTA B
IefICTEHTENBHOCTH 3TO IPOUCXOLUT He 38 OJHH HeHb.
Taxue n30bpasxkeHUs BO3ZMOMKHEI Oiarogaps MHOTO-
KpatHOMY thoTorpad@HpoBaHHIO.

CoBpeMeHHEIE HCCAELOBATENN NPHPOAE! HCIONL3Y-
0T 3HAYNTENIRHO GOJNBIle HAYYHEIX METOHORB, HO cCpelH
mepBbIx OBl HABIIODeHNEe, DKCIIEDHMEHT, M3MepeHHe.

CTaHbTe MCCnenoBaTens MM NpUpoasl

3apanwne 1. MNpoeeguTte HabnwpeHre 3a Tenamu Nbo aene-
HUAMIM XWBOA NPMPOALL, HANPUMED 33 J0MaLUHUM XUMBOTHBLIM.
O6partuTe BHMMaHWe Ha ero 0Bpas »W3Hu (OQHEeBHOM, HOYHOM),
NUWEBBIE BKYChl, NPOAOIKMTENLBHOCTE CHA, MNOBEOEHHWE,
KOrga nporonoganock NGO NbiTaeTCs NPUENeYL BHUMaHKe,
Kak pearnpyeTt Ha NPUCYTCTBUE OpYIMX KUBOTHBLIX MM HOOSA.

3apanue 2. MNpoeegute HabnwaoeHWe KU NPOCTON 3KCNepu-
MEHT C TeNaMKM HEXMBOR NPUPOAakI.

BosbmuTe nonctakaHa BOAbI KOMHATHOR TEMNepaTypsl 1 Nop-
UMamMK (NOo YailHOoA NoXKe) PacTBOpPSHTE B HEW caxap. Kax-
AblA pa3s pasmeluealite no6aBNeHHYIO NoOPUMIO, 4ToBbI YCKO-
puTk pacTeopeHue. HabnogaiiTe, kakana nopuws nepecrana
MNOMAHOCTLIO PACTEOPATLECH HECMOTPA Ha TWATENbHOE pasMe-
WKMBaHWe BELWEecTB. 3aTeM M3MEHWTe YCNOBWA — HarpeinTe
COAepXUMOoe cTakaHa. [Ins 3Toro nocTtasbTe ero B ApYryw
nocyny — Gonbwero o6beémMa — c ropayel BoOoRA. A MOXHO
NepenyTe COAEPXMMOE CTAKAHA B KACTPIOND W HArpeTk Ha



T

anuTe. HabnwaainTe 3a pacTBOPEHWEM Caxapa B MUBMEHEHHbLIX &
ycnosusax. Coenalte BbIBOA, KaK W3MEHEeHWe TemnepaTtypel
NOBMMAND HA pacTBOpeHwe caxapa B eoae. MNoaymaiite, roe
MOXHO MCNONb30BATh PE3YNLTATEI 3KCNEPUMEHTA.

PazHoobpasHbie Tena u ABNEHWA NPUPOSbl YeNoBeK

M3yyaeT ¢ UCNONL30BAaHMEM HayYHbIX METOLOOB, TO €CTh
cnocoBoB No3HaHWa npupoasl. 3to HabnoaeHue, aKc-
MEPUMEHT, U3MEPEHME U APYTrUe. @

BynbTe 3alMTHMKaM1 Npupoabl

pPacTeHWA 1 T. 4.) MOXHO 3aMEeHWUTL, MCNOMBL3YA PUCYHKMK, (o-
TorpaduposaHmMe, BUOSOCHEMKY. B x00e Takoro uccnenosa-
HUA HE MOCTPAOAeT HW OOHO XUBOE CYLECTBO. ITO CTAHEeT
BALLUMM BaXHbIM NOCTYNKOM B feNe OxpaHbl Npupogbl.

CBop pasHbix koanekumin [xykoe, baboyek, repBapuil NecHbIX \\

MpoBepka 3HaHMA

1. O Kakvx MeToaax MCcneoBaHns Bbl yaHanu?
2. Kakune metoas! nccnenosaHvsa HeoBxogumMo MCNoNb30BaTh,
4T00bI: &

a) onpepenuTs 4JIMHY NMCTheB BepObl;

6) NpoBEPITEL PACTEOPUMOCTE PACTUTENLHONO Macna s soge?
3. Yem sKCNepUMEeHT oTnvyaeTca ot HabniogeHua?
4. MpueeguTe NpUMepbl UCNONL30BAHUA YY4EHBIMW PA3HBIX
METOLA0B U3YHEHWA NPUPOoAabI.

5. B cnpaBo4YyHrkax HaWguTe COOTBETCTBHME MEXAY PasHbIMK
SAuHMUAMIK W3MEPEHUA ONKMHBI M MACCH. B TeTpaaw 3anonHu-
Te Tabany.

EovHUUbI nZMepeHua

ANMHBI Macchl
1m=100cm 1kr=1000r
1TeM=...MM 1u=...Kr
TEM=...M 1T=... K

6. NoaroToBbTe COODLWEHWE O TOM, YTO MHTEPECHOMD Bbl Y3Ha-
nM O NPUpPoLEe BO BpemA NeTHMX kaHukyn. MNocTtapaiTecs
npencTaesvTe ero B Bnae gortorpaduril, PUCYHKOB.




Paccmotpure
pycyHoK 3 v Bcnom-
HUATE, 4T0 U3MEDSIOT
ATHMI NPMBOPAEMM.
O6paruTe BHUMAHWE,
4T0 OONBLUIMHCTBO

M3 HIX MMEIOT LUIKETY.
E& oBpasyror
JESIeHARA 1 YHMCAA,
nokassisaowme eqe-
HALIBI M3MEpeHrs. Ha
JIMHEAKe 1 pyneTke —
3TO CAHTHUMETPLI! (CM)
W MATUTAMETB! { MM ),
Ha TepMomMeTpe —
rpaaycs (°C), Ha
BeCax — rpamMme! ()
T KMAOrpammis!

{kr).

| §4. O6opyaosaHme

AASl U3yYeHUs NPUPOAbI

Mayuyenune naparpada noMoXeT sam:

*  03HAKOMWTLCA C Npumepamy nabopartopHoro obopyno-
BaHWA, U3MEDUTENbLHBIX U YBENWMYUTENbHBIX NPUGOPOE;

* BbISCHWTL HasHa4YeHwe OTAeNbHbiX Blaos 0BopyaoBaHus
NPW M3yHEHUY NPUPOAOBEOEHUS.

Ilna npoeepenmsa HaOIIOOeHHH M H3MepeHHii, a
TaKe OKCIEPUMEHTOB HCCAeJoBAaTeJH NPHPOABI HC-
MOJB3YIOT cHenHaibHble NPpUOOPEL B yeTpoiicTBa. Mx
HasLIBaloT obopyxoBanueMm. PaznuuyaioT TpH rpynnsl
0BOpYIOBAHHA: M3MEPHUTENLHBIE H VBEJIHYUTENBHBIE
npubopsl, TaGopaTopHoe 000pYyI0BaAHHE,

WM3amepuTenbHble Npubopkl. B uccie oBaHuAX IPH-
pPOABI HACTO MPOBOAAT U3MEPEHHA JHHEHHBIX pasMe-
poB Tena Jub0o pACCTOAHWA MeyX Ay HUMH, H3MepeHHA
Maccel Jgubo obbémMa, TeMIepaTypbl JHO0 EpeMeHH.
Ilas 3TOr0 HCNOJL3YIOT PA3IUYHEIE H3MepPHTe bHbIe
npubopsl (puc. 3).

Puc. 3. MameputensHeie npubopsl: 8 — MHenka; 6 — pyneTka; B — HACTEeHHbIe Yack!,
TEPMOMETDb! [T M3MEDEHUA TEMISPaTyphL TeNa YeNoBeka: I — SNEeKTPOHHEINA, 1 — PTYTHBI,
e — MNecoYHbIE Yackl;, € — MEPHLINA CTAKaH; X — BECH!
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,IIJIH TOYHONO ONpeleNeHuda pASMEDORB Teja HJIH pac-

CTOAHMA MeKAY TeJaMM HCIOJL3YIOT pazHooOpa3HbIe -

JAUHeHKH, MeTphl, pyaeTkd. JInHeHKOH MOMHO H3Me-
pPATE Tesa HeboNbIINX pasMepoB nubo HeboMBIINE pac-
CTOAHHMSA MeAYy HHMH, a pyjaeTKol yno6HO H3MepATh
paccTosiHMe B HECKOJABKO MeTpope. [lia uamepeHHA
BAM(HO 3HATH LEeHY Jelenna npubopa. llena nerenna —
aTO 3HAYEHHE HAWMEHBIMero Ferexmas mxanr. 1lena
JeJeHHA JHHEEK, KOTOPBIMH BB IONIB3YeTeCh, — 1 MM,

TeMmeparypy H3MepAT ¢ MOMOIIBK TEPMOMETPOR.
Kpome IMKanbl, TEePMOMETD HMeeT 3allagHHYID CTeK-
JIAHHYK TPYOKY, YACTHYHO HAIOJHEHHYIO NOJKpAalleH-
HOH MHAKOCTEIO (VAN UHBIH TEPMOMET]D ) HJIH PTYTEIO (Tep-
MOMeT] JJIsl U3MePeHNs TEMIIePATYPHI TeJla JeJIOBeKa).

Yem BBINIE TeMIIepaTypa BO3AYXa, TEM BBIIIE IIOJ-
HUMAETCA JKHIKOCTL B TPYOKEe VIIHYHOTO TepMOMeTpA.
O6paTHTe BHUMAaHHe, UTO YIHYHEIH TepMOMETD HMe-
eT JBe OJHHAKOBLIE HNIKAJEI, KOTODEIE OTXOJAT BBEpPX
M BHH3. JTO IIO3BOJAET H3MEPATE TeMOepaTypy U B
XoMox (OTMETHKa HHMKe HVJA), H B TEIJ0e BpeMA roja
(oTMeTKa Bhille HYJA). PaccMOTpUTE MKATY YIHIHO-
ro repmomMeTpa Ha puc. 4. Kakada remneparypa Ha Hell
sadumkcHpoBaHa?

YeenuuurtensHsie npubopsbl. Hayuyars oTganésnuee
Tena NPHPOLES, & TREAE HEERTEIZIETE P2AVWEDS M-
HO ¢ HIOMOIIEID VBEeIHYHTENIRHEIX NPpHOOPOB (pHC. 5).
JIynsl M MHKDPOCKOMIA YBETHYHBAIT H30DPa KEHHE
Ten Heboawimoro pasmepa. Texa, Haxoggmmecsa Ha
OONBIIMX DACCTOAHUAX OT UYeNOBeKAa, paccMaTpHEBAa-
0T B OMHOKJIE M NOoX30pHYI TpyOy. Hzobpaskenme
HeDeCHBIX TeJl VBEeJHUYHBAIOT TEIeCKOIL.

4Q

pepelasendaniy

Puc. 4. YrnyHeli
TEDMOMETD

i
e

Puc. 5. YeenuuntensHeie npuBopel: a — ayna; 6 — MUKDOCKO;

8 — GUHOKNB, I — TEAECKON
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NabGopartopHoe o6opynosanve, 3Ha-
YUTENBHOE KOJHYECTBO ECTecTBeHHO-
HAVYHBIX MCCJeJOBAHUIN TPOBOAHUTCA B
crienManbHO OOOPYIOBAHHEIX IIOMeEIIe-
HuAxX — gaboparopusax (puc. 6). Osn oc-
HallleHEbl HeOOXOQHMBIM IJIA IIPOBeIeHUsA
SKCHepHMeHTOB obopymoBaauem. Cpenu
pazHo00pasHEIX NpHO0POB HEMAJIO TAKHX,
KOTOpPBIE MCIOJL3VIOTCA B IIKOJBHBIX
kabuHeTax QPU3HMKH, XHMHEXA ¥ DHOJOrHMH.

OszHakoMHUTHCA ¢ JabopaTopHBEIM 000pY-
MOBaHHEM MOKHO BO BpeMA PKCKYPCHH B
IMIKOJBHBIE KabuHaeT xuMuu. Pacemorpure
puc. 7. Ha uém nsobpanieno nabopaTopHaoe
ofopymoBaHue IJA IPOBEIeHHUA XHMHYe-
CKHX HCCHSIOBAHMMA,

JlabopaTopEB IITATHB IIpejHasHAa-
YeH JJiA KpemnjeHud npobupox, dapdo-
POBBIX UallleK, B KOTOPHLIX HATDEBAIOT
BemiecTBa. Ha Becax B3BeIIMBAIOT RBe-
IIeCTEA AJAA TPOBEIeHMA XHMMHYECKHX

Puc. 6. JlaGopatopum: onbiToB. Konbel pasHoil EMKOCTH Ha-

a — ¢puanydeckas; 6 — xUMHU4ECKan

e il

i
3 |
iy e
' L

8
MpoGupku
Wratme '

MOJHAT XMHUAKocTAMH. B dapdopoBoii
CTYIIKE MeCTHKOM H3MeNbYaloT BemecTea. [Ipobuprn
HCTOMbB3VIOT JJIA HCCJAELOBAHUA BE3aHMOLEHCTEHA Be-
mecTB. C momowmeo JjgadoparopHOoro obfopyroBaHUA
MOKHO coOHpaTek NpuOOpE NPoCcTOM KOHCTPYKIIUKA H
HPOBOJAMTE OIEBITHIL.

B nosHaHuW nNpuvpoabl Y4enoBeky NOMOrawT Ua3mMepu-
TenbHble W YBENUUMTENbHBIE NpUbopsl, nabopaTopHoe
oBopyaoosaHue.

<

MdapdopoBas cTynka Beco!

naGoparopH.i KonBe G MECTHKOM natopaTopHble

Puc. 7. laboparoproe obopyaosaHue kabuHera xumim
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CraHbTe NCCnegoBaTensaMmm Npupoabl

NPAKTU4YECKOE 3AHATHUE
O3aHakoMneHue ¢ NpocTeim obopyaosaHnem
ANfA NPUPOAOBEeA4YEeCKO-HAY4HbIX HabnoaeHuin
W OMNbITOB

3apanuve 1. O3HAKOMbTECH C NPeOIOXEHHbIM
yyMTEREM NPOCTLIM 00OpYAOBaHWEM ANA NPWUPOL0-
BEA4ECKO-HAay4HbIX HaBNo4eHWiA 1 ONBITOB: NYyNOA,
TEPMOMETPOM, MMHENKOW, MEPHBIM UWNMHOPOM.

3apanue 2. 3anvnTe B TETPAOK, C KAKOH ue-

Nb0 UCNONL3YIOT PACCMOTREHHOE obopyaoeaHue. XUMUYECKNIA 2KCNEePUMEHT

Konunka aHaHui

B u3ay4eHu Nprupoasl Yenoeexy NnoMoraiT He TONbKO Co3-
OAHHBLIE MM WM3MEPWTENbHLIE W YBENWYUTENbHbIE NPWOop.I,
natopartopHoe ofopyaoBaHMe, HO 1M XUBasa npupoga.

Hu pasy mypasbl He owMbnuce, Kakoi Byaer auma. OHu
sapaHee yrayonsoT mMypaseiHWK Nepen HacTynneHuMem Cy-
POBOW 3umMbl. M HE AenaloT aToro, ecny suma oxmaaeTca Ges
CHUNbHBIX MOPOI0E,

Bam M3BECTHO 0 paspylMTENEHOM Cyune 3eMnNeTpaceHnia
WTOPMOB. Mbiluy 4YBCTBYIOT NPUBNMXEHWE 3eMINeTPACEHUA
3a 15 cyToK, peibbl 1 amen — 3a 10, coBakm U Kypel — 3a 2-3,
a KOLWKIM — 33 HEeCKO/BKO YaCoB.

Kak XWBOTHbIM yOAETcs y3HaTe O npubnuxeHun Hebna-
ronpuATHBIX yonoewid Ge3 npuBopos, OCTAETCH 3arafkon.
Y1o6bl pasragate €8, Guonory v GUankn o6beaMHWNK CBOKW
vccnepoBaHua nofobHeX ABNeHWd. YyEHble yxe cozganu
npubop, NpeaynpexXaawmia 0 NpUGNVKEHMM WTopRMAa.

NMpoBepka 3HaHWA

1. Kakue npubopbl MCNonbL3YIOT ANA M3MEPEHUA ANUHLI, pac-
CTOAHWSA, NPOWABHHOTO NYTKH?

2. Kakune yeenmymrensHbie npuBops 8bl 3HaeTe?

3. Kaxoe nafopatanyoe ofopyooBaHyve MCNonL3YIoT 4N Ha-
rPEBaHNA BELUECTB, a4 KaKoe — A5 MX M3MensYyeHns?

4. 3anonnute Tabn. 2 (c. 20) B TETpagM, WCNONLIYA CNeny-
wre npuGopbl: Beckl, KoNOy, TENEecKorn, Yachki, CTEKASHHYIO
nanoqKy, AMHerKy, TepMoMeTD, MepPHBIF CTakaH, MUKDOCKO!T.

Moyt 38 CyTKM
MeAy3bl OLUYLLET
npubamxeHne
wropma
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TaGmua 2

O6opynoBanne MpuGop Mpumep ncnonb30BaHUA

YBenuimTencHuie
npuBopsl

HMamepuTteneHeie
npubopel

NaGopatopHoe
o6opynoeaHue

5. BbiiCHMTE, Kakuwe WamepuTensHble npubopbl ecTb y Bac
aoma. MogroToBsTe COOBLEHWE, KaKue M3MepeHUs NPoBOAAT
YAEHBI BALIEH CEMBW C UX MOMOLLLHD.

§ 5. Boipawowmecs
Y4YE€Hble-HATYPAAUCTDI

Wayuenne naparpada nomMoxeT Bam:

Bcno”l,‘"re' Kakoe - Ha3blBaThk MmeHa y'—IéHbl}(-HEl'!YpaﬂMGTOB;
3HAYEeHNE NMEEeT - Y3HaTE O BKNage YqéHHH“HawpanHCTOB B M3y4HeHune npu-

Kucnopoad. poael.

Koro Ha3eialoT HaTypanucTaMmm. Yuéukie — 3TO
JIOAM, KOTOPhIE [IeIeHANPABISHHO H3YUAKT ABISHUSN
oxpvikalommero Mupa. Tex, KTo HcclegyeT SABIeHHS
NpMPOALI, HA3ZBIBAKT HaTypaaumcramu. B npoirom,
H3y4Yad IPeHMYIIeCTBEHHO PACTEHHA M KHBOTHEIX,
HATYPAJHCTHI HCKAJIH OTBETHI HA BONPOCHI 00 HX ¢TPO-
eHHH, MUZHeIeATeNRHOCTH, IPOHCXOMICHNH, PASHO-
00paszuu, B3aHMOoIeicTRHH MexAY co0oii.

YuBHBIe-HATYPAJIUCTEI HE TOALKO HAGITIOMAIOT B OIIH-
CBIBAIOT NPHUPOIY, HO TAKE IPOBOIAT 3KCIIePHMEHTHI.
OnuH B3 TAKNX 3KCcIIepUMeHTOR nposén B XVIII 8. an-
rauickuit Harypanucet Hdacozed Hpucmaw. B peaynb-
Axozed MNpuctan TaTe 9TOr0 AKCIePUMEHTA OBLI0 VCTAHOBIEHO, UTO PAC-

TEHHA BBELOEJNAT KHCIOPOL — «Ta3 HKH3HK» .
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HcenemopaHMaM HATYPAIMCTOR CIOCOOCTBOBAIH

reorpadudecKye NyTEIIeCTBHA.
He Bce B3raaakl HATYPRAITHCTOR OCTAIOTCHA OO0 CHX

mop TPABMJABHBIME. YacTHuHO 0HHM yerapenu. Ho aTo
HE M[PEYMEHBINAEeT BKJIANA YYEHBIX-HATYDAIHCTOR

TPOIIJIOro B POPMHPOBaAHME COBPEMEHHBIX eCTeCTBeH-
HBEIX Hayk. CBOHMH TpYIaMH OHH ODOJOMHJIH HAYAJIO
meleHAlIpABIEHHOMY HMCCAeJOBAHHIO TeJ MHBOH H
HeMHBOH IIPUPOIEI, YTO CIOCODCTBOBANO Pa3BHTHIO
du3uKy, 6HOIOrHH, XMMHEH, reorpad@uu, aCTPOHOMMH.
JHAYHMTENEHOE BHUMAHHE VYEHBIE-HATYPAJIHCTHI
OpPONILIOTO YAEIANH UCCAeMOBAHMI0 OPraHH3Ma Jelio-
sexa. Bcemupno ussecTHuIl Bpay ITapayenwve (1493 —
1541 rr.) rakmxe O6bL1 Harypamucrom. OH oTcTaWBan
MEBICTE O TOM, 4YTO ¥XHBAA U HEXMHWUBAA NPHUDPOJA MMEET
OAMHAKOBLIH COCTAB. I9TO MO3BOJHJIO €My VCIeIIHO
moa0upaTh BeIeCTBA AJs JeueHHs: GoabHBIX. locTH-
meHuA Bpada ¥ Hatypanucta Ilaparmensca oTKpBLIN
IMHUPOKME TOPHUB0HTHL AJA PASBHTHA MeTHITHHEL. C Tex
mop MPOILI0 MHOTO BpEMEHH, & YVuéHbIe MPOLOIKAIOT
£031aBATE HOBEIE JIEKAPCTBA.
Hartypanuctel BegyT HaGnogeHws 3a nNpPpUpPOLoNE,
Nno3HAT €8 B NPOoUECce MCCNenoBaHuii, ONUCLIBAIDT
yengeHHoe. Bnaropapa Hay4yHoOW [OeATenbLHOCTHM W
OOCTUXEHMAM YYEHBIX-HATYPanWcToB cdopMrpoBa-
NUCb E€CTECTBEHHBbIE HAaykKu — acTpoHomusa, 61ono-
rusa, Guaunka, reorpadua, XMmMua,

‘M. B. lomoHocoe (1711—1765). UssecTHbIil poc-
cEiicKHil HeclneRoBaTens npupoasl Muxann Bacuiane-
suu JIOMOHOCOB cHesan MHOTO OTKPBITHH. B wacTHO-
CTH, OH IPHINEN K BBIBOAY, YTO HA 3eMJje MOCTOSHHO
OPOHCXONAT U3MEeHeHHA, H OHH ABJIAITCA NPHYHHON
H3MEHYHUBOCTH PACTEHHH H KHBOTHBIX. ¥ YEHBIH OT-
KPBLT 3aK0H COXPAHeHHA Macckl BemecTB. M. Jlomo-
HOCOB HEKOTOPOE EpeM# y4ujcHa B YKpanHe B Kueso-
MorunaHcKoH akageMHH. 3aTeM BMecTe ¢ JAPYTHEMH
AVIINHMH YVYeHHEKAMH OH MPOJOMKHI ofydeHHe 3a
rpaHuIleH.

HYapnks OapevH (1809—1882). Arramiickuil yué-
HEIH-HaTypanuer Yapass apBuH BOIIET B HMCTOPHIO

Mapauensc

M. B. flomoHocoB
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M ecTecTBeHHBIX HAYK Kak HCCJELOBAaTeNb HPOMCXOMKIe-
' HHMg BHJAOB XHBLIX OprasusMoB Ha Semue. Hcecnenosa-
HHAM COOcoBCTBOBANIO MATHAETHEE KPYIOCBETHOE ILJIA-
pauue B 1831 —1836 rr. 3a sTo BpeMA 0H cobpas MHOTO
IMeHHBIX JJ18 HAYKH MATepHAJ0B (OCTATKH MCKOIIaeMBIX
JKHBOTHBIX, MEOMOYHCJIeHHEIE 00pasIsl pACTeHMI, OITH-
caHue HabmmoAeHWil 3a TpHPOMOH B pPasHBEIX VIOJKAaX
Bemnu). Braromapsa cobfpaHHOH YYEHBIM KOJJIEKIHH
PacTeHWH M MHBOTHBIX CTAJIO M3BECTHO O DAcIpocTpa-
i HeHWH OpPraHM3MoB HA Hamel nnaHere. Yapass Hap-
Yapnes JapsuH BUH IPHIIET K BRIBOAY, YTO ¥ BEIMEpIINe XHBOTHEIE,
H KHBYIIHe HLEIHe MMeT obliee NpoOMCXOXKIEeHAe, HO
nocjiefHHe CYIMecTBeHHO uaMeHWIuch. CBOM BaErNAALI
HCCHAeNOBATEeIE M3NOXHI B KHHre «IIpoHcxoxxmeHHe
BHAOB NYTEM mpHpoaHoro orfopa». Bece axseMniaApsl
KHHIH ObLJIM DPACKVIIIEHBI B TeUeHHWE NHA, YTO CBHUIE-
TeJIBCTBYET O BELIAIIHXCA YeIexax yI8Horo.

B. 1. BepHapckuii (1863—1945 rr). Ykpausa rop-
AUTCH CBOMM COOTEYECTBEHEHKOM — BBIJAKIIHMCH
yuY8HBIM MHUDOBOTO ypoBHA Brammmupom HeanoBH-
yem Beprajgckum. OH cTAN OPTAHU3ATOPOM M HEPBRIM
npesugesToM AKaleMHH HAYK YHKDPaWwHE, OBLT HHH-
HHATOPOM CO3JAaHHUA HAYYHO-HCCIAEJOBATENLCKHX
HHCTHTYTOB 0 H3YYEHHIO Ipupoasl. McerenoBaTensb
OBl vOe:KIEH B TOM, YTO JKHBBIE OPraHM3MEBl HTDAIOT
TJIABHYI POJb B IPHpOIe, M co3mal yueHHe 0 Ouoche-
pe — ocoboil 0bonoYKe 3eMIH, B KOTOpoH pacnpo-
cTpaHeHa ¥H3HL. CBOE yiYeHHe OH HM3JOMHJ B KHHATe
«Buocdepar (1926 r.). B. Bepragcrknmii 6611 pofoM 13
3alOPOMMCKHX KA3AK0B, MCKDeHHe KeJanl YKpaHHe
CTaTh He3aBHCHMOMH.

B. W. BepHagckuii

Konunka aHaHuid

3emMna — e0WMHCTBEHHAA M3 BCEX M3BECTHLIX NNadeT, raoe
cyuecTsyeT Xu3Hb. Obonoyka, B KOTOPOW pacnpocTpaHeHa
*W3HL, Ha3kiBaeTca Buocdepoin (puc. 8). OHa oxeaThiBaeT
YacTe atTMocdeps! (A0 BeICOTE 20 KM OT NOBEPXHOCTHU 3eMNun),
YyacTe nuTocdepbel — TBEPHOW oDONO4YkK (rNybWMHOK S5 KM)
¥ BCIO rugpocdepy — BOOHYD 060no4ky 3emnu.
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Puc. 8. Cocraensiowme buocgepsi

CraHbTe uccnefoBaTensaMmm Npupoasl

Ceiiyac IoHbLIMM HATYPaNMCTaMK HA3bIBAIOT LUKONBHWUKOB, KO-
TOpblE NOA, PYKOBROACTEOM YHUTENRA M3YHAIOT PACTEHNA W XNBOT-
HbIX B LUKOALHBIX YTONKAX XKMBOA NPUPoab!, Ha CTaHUMAX I0HbIX Ha-
TYPANUCTOB U T. 4, Bbl Tacke moxeTe npuoblupreca k paboTe &
OOHOM M3 KPYAHKOB. [pK 3TOM MOXHO CAMOCTOATENIBHO NPOBECTH
HECNOXHOE HabnoaeHvie (NPOAoKXMTENEHOCTBIO HE MeHee Mme-
cAua) 3a noeegeHuenm, nuTadHuem, o6paszom XM3HKU AOMALLHEro
XMBOTHOro. Jns dukcMpoBaHWs pesynsTatos HabnopeHws no
BO3MOXKHOCTIA MCNONB3yATe hoTorpadmupoeaHue. NMoabepute na
PasHbIX MCTOYHMKOR MHTEPECHLIE CBEAEHNA O HAGNI0OAEMOM K-
BOTHOM. BbificHWTE, NEPCOHADKEM KaKWX CKa30K, fereHn, neceH
3TO XXKUBOTHOE ABMAETCH.

MpoBepka 3HaAHWUA

1. Kak Ha3bIBaIOT YHEHLIX, M3YHaOLWMX Npupoay?

2. HazoBWTE WM3BECTHbIX BAM YHEHbIX-HATYpPanWcToB. Kakwe
Hay4YHble OTKPLITUA OHW caenann?

3. Kakune mMeToabl MCCneaoBaHua NpUMeHsIoT yYEHble-HaTypa-
nMeTel?

Mcnonb3ya pazHble UCTO4YHMKKW MHGOopMaLyK, B cOCTaBe rpyn-
Nbl MOArOTOBLTE MUHWM-MPOEKT Ha Temy «Beigaowmeca y4é-
Hble-HaTypanucTei=. NoaymaiTe, Kak ero npegctagnis — B
dopme ycTHOro coobuwenus, nnakara, cnaig-woy. MuHk-
NPOEKT rOTOBLTE NO NAaHy: kpaTkas 6uorpadgus y4EHoro, 4To
MCcnenoBan, Kakvwe mMeTtodbl MCNoNne30Ban, Kakoe 3HaveHue
OIS HAYKK W XKU3HW 0O nMEenn ero Tpyabt.
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& § 6. XapaKTepuUCTUKU TeA

MayueHne naparpada NOMOXeT Bam:

® XapakTepwu30oBaTb Tena;
CpaBHMBaTL TENa No NPU3HaKam,

®  MONL30BaThCA Npubopammn ANA U3MEPEHMA MAacchl 1 pas-
MEDOB TEs.

MpupogHbie 1 PYKOTBOPHbIE Tena. Bnl yixe 3Ha-
eTe, 4YTO PA3JHYAIOT NPHPOAY SKHBYIO U HEXHBYIO.
Henonsaya puc. 9, HA30BHUTE TeNA M¥UBON U HEMUBOIT
NPHPOLEL.

KpoMe NpHPOAHBIX TeJ, CYMIECTBYIOT TaK¥Ke PYyKO-
TBOpPHBIE€ Tejla, Co3jaHHBIe dYenoBexoMm. Hanpumep,
KHEM KOMHATY ocBeliaeT npupogsHoe Teso ConHile, a Be-
YepoM MEI HOJB3YEMCH DYKOTBODHBEIMH TelaMH — HA-
CTOJIBHOHN mamiroi nubo arocTpoii. Mopda 1 peKH — OpH-
poAHEIe Tela, a 6acceifin U Npya — pykorBopHBe, OHK
oTAMYaTcA oo hopme, pazMepam, Macee, 00BEMY.

XapakTepucTHKK TeN. YKasaHHbIe XapaKTepPHCTH-

KH [ai0T BO3MOMKHOCTE Pasan4ars Tesa. Coryiacurecs,
CIOKHO MEePeNnyTaATh IIKOJIBHEIN yuebHHK H KypHHOe
AHIO, IOCKOABKY OHH MMeIOT pasHyo Gopmy. ¥Yueb-
HHK — TeJo NpaBHJILHOH ¢dopmel. MoKHO H3MEDHUTE
ero AJHHY, IIUPHHY H BeIcOTY. M3mepuTs pasmeps:
KYDHHOTO AHIa HeBOSMOIKHO, IOCKONBKY DTO TeJI0 He-
MpAaBHIBHOH (DOPMEI.

OnucuIBas ropsl, MBI TOBODHM, YTO 3TH TeJa HEXH-
BOM IPHUPOABI HMEIOT KPYIIHEIE pa3Mepsl, Yero He cKa-
Melnlb 0 KOJOCKe IMIIeHHIThL.

Her HeoOXOAMMOCTH B3BEIUIHMBATH apOys M BHIIHIO,
yTobel DesomubOYHO ONpemeaHTh, YT0 apbys ropasio
Taxenee, Maeca — 3T0 eIllé OIHA XaPaKTEPHCTHRA TeJl.

OxapakTepH30BaTh TeJia MOXKHO ¥ 110 o0Lémy. Bes-
PO HMeeT 3HAUYKUTeNARHO Donbmuii 06'B6M, YeM YaIIKa.
006bBeéM Tena IPAMOYVIOALHOH (opMEI OOpegenasioT,
VMHOKHB 3HAUEHUE ero JJIHMHEI, IIHPHHEI ¥ BEICOTEHL.
Jrobel H3MepHTh 00BEM Tella HeNIPpaBUJIBHOM opMEI,

Puc. 9. Xusas HAJ0 NOTrpy3uTh ero B Boay. O6béM Tena paBeH 00BE-
Y HeXxuBas npupoga MY BBITeCHEeHHOI TeJIOM BOJEI.
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XapakrepucTHUKKU Ten — 3T0 NPU3HAKK, N0 KOTOPbIM
OHW paznuyaTca. K xapakrepucTukam Ten OTHOCAT-
ca popma, pasmepsi, macca, 06bémM. JlnHeiiHbie pas-
MEpbl, Maccy M 0BbEM Ten MamepsioT ¢ NOMOLLLIO
npubopos.

XapakTepHuaysa Teja, o0pamalT BHHMaHHEe Ha
HX arperaTHoe cocrosHHe. Pasnnuaior meépdoe
meao, wwudrxoems, za3. Konelika — 310 TBEpIOE
TeJio, poca — KHUJAKOe, a BO3AYX — rasoodpasHoe.
Tesa NPpHEPOALI NPEMMYIIIECTEEHHO TBEDPILIE.

@Dopma TeJ BOCOPHHHMAaeTCA BH3VAABHO, TO
ecThk nocpeacTBoM speHua. Menonesysa puc. 10, no-
nelTaiTeCk CPABHHETE TeJa 1o hopmMe ¥ pasMepan.

OnucaHue Tena no nnady. Hcnonbsysa
XapaKTePHCTHKH, TEJa MOMHO OITHCHIBATE 11O TJIa-
ay: 1) dopma; 2) pasmepsr; 3) macca; 4) o0Bém.
OnuIneM Mo 3TOMY ILJIaHY MODKOBE, IPeABADMTE b-
HOo naMepus eé gauHy (12 em) 1 macey (100 r). Yro-
0wl onpefenuTs 00BEM, HeoOXOAHMMO IOrPY3IHUTE

'MOPKOBE B MEDHBIH NHJMHADP ¢ BOmo# (pwme. 11, Boaa s T8EPAOM,

c. 28). IlpeapapuTedbHO IADOMHHM IIOKASATEIH HUOKOM

o6eéMa BOABI Ha LIKaJe UHJIHHAPA A0 IOrpyike- 1 razoo6pasHom
COCTOAHMSX

Puc. 10. Tena pasHsix pasmepos 1 popm
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Puc. 11. Uameperie pasmepa, Maccsl i1 00bEMa Tena HenpasnnsHoR GopMs!

HUA MOPKOBH, a 3aTeM — TIOCJIE TOTpY:XeHusA. Pasuau-
1a 00BEMOE H OyaeT 00bEMOM MOPKOBH. B YKazaHHOM
IpHMepe OHA COCTaBJaAeT npubamsuTensso 30 M.

JlaHHEIE M3MepeHHA Hal0T BO3ZMOMXHOCTh OXapakTe-
PH30BATE MOPKOBE CJIeAyIOIIHM 00paB0OM: Te/JI0o Henpa-
BUIbHOH (opmsel gauHON 12 cM, maccoi 100 r u 065-
émom 30 mu.

ITo sTum e IPHUIHAKAM BEI MOXMKETEe CAMOCTOATEABHO

CPaABHHBATE Da3HEBIE IIDHPOSHEIE H DYKOTBODHEBIE T4,

C nomowsio paaMepoB, Maccel, hopMbel 1 obvéma Ten
MOXHO HE TONbKO ONUCATL TeNno, HO U CPABHWUTL Ero ¢

OPYTUMM.

CraHbTe uccnefoBaTenaMu NpMpoabl

NPAKTUYECKOE 3AHATHUE
MamepeHne macchl M pa3MEPORE Pa3HbIX TEn

Bam norapoBaTca: HOBLIM NacTUK NPAMOYronsHoR dop-
Mbl, CNKUYeYHbId KopoBokK, ABE pasHbie KHWIK, NpUbBopbl ans
U3MEPEHUS MacChl M NMHEMHBIX PA3MEpPOE Ten.

B xope namepenus He 3abblBaiiTe ONpenenaTs LEHY aene-
HWUA namepuTenesHoro npubopal

3apanne 1. MNpoBeguTe MamepeHWe Macckl Tena — nac-
TWUKA WU cnu4e4yHoro Kopobka., CpasHMTe NoNy4eHHbie pesynb-
Tatel. Kakoe Teno umeeT 6ONbLLUYIO Maccy? Peaynstartsl 3anu-
w1Te B TeTpaisb.

3apanve 2. MiamepbTe NUHelHble pasmepbl NacTUKa W
cnuyevHoro kopobka. CamocTosaTensHo Beibepute npubop
Ana uamepeHus. Kakoe s uccnenyemeix Ten umeet 66nNLLYIO
ANKHY, 8 Kakoe — BOnbLYIO lWMpUHY? PeaynbTaTtsl 3anuiimre.
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Mposepka 3HaHUW

1. Yem NpypoaHbLIe Tena oTnM4aioTca OT PYKOTBOPHLIX? lNpw-
BeauTE NPUMEpPLl NPUPOAHBLIX M PYKOTBOPHLIX TEN.

2. Kakme xapakTepucTUKK Tena Bam W3BECTHBI?

3. Kakumu npubopami M MHCTDYMEHTaMKU MOXHO M3MEPUTE
NWHelHble pasmepsbl u maccy Tena?

4. CpasHuTE NO pasmepam: a) TeTpans W Asepe KNacCHOM
KOoMHAaTHI; ) YaAHY 1 CTONOBYHIO MOXKA.

5. VICKMOYHUTE «NULIHeE» CNOBO B LEMNOYKEe: a) CaMmonéT, opén,
n4ena; 6) akpaH Tenesmnsopa, yiebHuk, mad. OBbAcHUTE CBOM
sbifop.

6.MooymMaiiTe, O KaKux XapakTepucTuKax Ten roBopuTcs B no-
CNoBuLax:

Eopo6eii mMan, a cepaeqxko nMmeer.

JIoXKOH MOPS He BeIYEpNaTh.

§ 7. BewwectBa. Dusnyeckue
CBOMCTBA BELLEeCTB

Mayuenme naparpada NOMOXET Bam:

® HasbiBaTe GWM3MHECKWE CBOMCTBA rasos, XWAKOCTER W
TEEDObLIX TEN;
® CpaBHWBATH BELUECTEA MO WX PU3NYECKMM CBOACTBAM.

B npeamiaymiem mnaparpade BBl O3HAa-
KOMHJIKHCE C OOIMMMH XapaKTepHCTHEAMH
tTesx — arTo popMa, pasMepsl, Macca, obbeéM,
arperaTHoe cocToSHHe. A 3anyMBIBaIHCh
¥ BHI, U3 vero cocroaT Tena? CroneTHaMmu
geJIOBeK HMCKAaJ OTBET Ha BTOT BOIPOC. A

Bewecrtea. M3secTHO, 94TO TEJIA COCTOAT U3 . 7
BEIIEeCTB.

Ha puc. 12 mzobpaskeHEl cepebOp#AHAad, N
oAacTMAaccoBad M KejgesHas JokEKH. OHH '
HMeloT UpuGIUZHTeNsHO  OJHHAKOBBIE 8

dopmy U pasMepsl, B Ka)KAVIO MOMHO Ha-
fpaTe MOYTH OAHMHAKOBEII 00BEM BOJABI. HO

Puc. 12. CepebpsaHan, nnacT-
MaccoBas v Xene3Has JTOXKH
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Puc. 13. MonustuneHossie NpeamMeTs! (NaKeT, Kpbitli, Toya, EMKOCTE NS XUOKOCTH)

Haaoeure
HECKOBKO Be-
wects, 6e3 KoTo-
pLIX YeNoBeK He
MoxeT oO0HTHCE.

HazoBsure
HEeCKOABKO Tes,
WATOTOBSIEHHBLIX 13
OOHOMD BELLECTBA.

Metannuyeckuii
LapuK

30

cepeOpAHYIO JOMKKY MBOTOBMIM H3 cepebpa, muiacrt-
MACCOBYH) — H3 IOJHIPONHIEeHA, XKeJe3HYI — H3
JKeJiesa.

Cepebpo, MONUIPONHUIEH, ¥eJe30 — IPpHUMepHl Be-
mecTs. JloMa ¥ B IIKOJIE BEI HOCTOAHHO HMeeTe JeNo ¢
seniecTBaMu. dKH3HE KA I0T0 4YeJIOBeKA HEBO3MOMKHO
IpencTABHTEL De3 TAKHMX BEIIeCTB, KaK BOJA, KHCJIO-
poj, caxap, NoBapeHHAaA CONb.

Paccmorpute puc. 13, O6paTuTe BHUMaHHe: TeJja
UMeIOT pasHym GopMmy, pasmepsl u 06BEM, HO BCe OHH
H3TOTOBJIEHBI U3 OHOTO BEIIEeCTBA — IIOJHMDTHIIEeHA.

CeoiicTBa BeuiecTB. Kasknoe BemjecTBo obaagaer
OnpelgeNéHHBIMI CEOHCTBAMH. '

CBOWCTEA BeLWlecTBE — 3TO NpPW3HakW, Mo KOTOPbIM
paanuyaloT Bewectsa NMbO ycTaHaBNWMBAIDT MEXAy
HMMMW CXOOCTBO.

Paznuuaror pusHIecKHe H XHMHYECKHe CBOHCTEA
BemecTs. K U3MYecKM OTHOCATCA ysem, 61eck, 3a-
nax, Npo3paiHocinG H HEKOTOpEIe ApyTrHe.

Caxap u conb oOBefHHAET TO, YTo 0ofa BemecTBa
TBEpABIe, OEJIOro IBeTa H X0POIIC PACTBOPHMbIL B BOJE.
A pasauume cocTOHT Bo eéxkyce. Ho nomHuTe, UTO He-
H3BECTHBIE BEIeCTBA HH B KOeM CJyHae HelIb3d IIpPo-
BepATH Ha BRYyc!

Bureck Takde OTHOCHTCA K (PH3HYECKHM CBOMCTEAM
pemecTs. OH 00yCHIOBIIeH OTPAMEHHEeM CBETOBBIX Y-
Yeil OT HOBEPXHOCTH BelecTBa. Hanmpumep, cepebpo
GJeCTHT, a4 IOJMUITHICH — HeT.

CaeayioiuM CBOMCTEOM BeIlleCTE ABJAETCH FAnax.
Ilyxu MBI oIymiaeM jfaxke Ha paccTOAHHM Oiarogaps
HAJHYHMIO B HX COCTABE BeIleCTB C CHIBHBIM 3AMIAX0OM.
A BOT Boga — 0e3 sanaxa M BKyca.
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CKBO3B CJ0OI BOALL B AKBADHYME JeIKO DACCMOTPETh |

KaMeNniKH, pacTeHHusd, PRIOOK. I9TO IIOTOMY, YTO BOJAA
npospadsad. Yepes amTIOMHHEH, Oaxe TOHYAHIIVIO
ero nJA€HKY, HU4ero He YBHIHIObL, MOCKOJBKY OH He
npospaued. Hanmpumep, 4epes allMHHHEBYO 06EpT-
KV IDOKOJaJHAA IIUTKA He BunHa. I1pospavHocms —
OJHO H3 CBOHCTB BelllecTs 1 Tel.

LieeT, Gneck, 3anax, npo3pa4HocTs — duanyeckne
CBOWCTEA BeLWEeCTE.

B npupoge BemiecTBa CYMIECTEYIOT B TPEX COCTOHA-
HHAX: TBEPIOM, KHIKOM, razoobpasuom. To ecTs pas-
AHYAT maeépdoe, wcudkoe, zazoofpasnoe azpezamubLe
cocmoalHua éewecma. B yacTHOCTH, BellecTBO BOAY
BEI BHJIEJIM BO BCEX TPEX cocToaauax. U 3Haere, 4To eé
arperaTHoe COCTOSHHE 3aBUCHT OT Temnepatypst. [Ipu
KOMHATHOM TeMOepaTrype ¥ H3BeCTHOTO BaM BeIlecTsa
aNIOMHHHUA TBEDPJAOE arperaTHoe COCTOAHNE, ¥ BOOBl —
KHAKOE, & Yy Kucjopoja — rasoobpasHoe.

Paznuuua Mexnay arperarHbiMyv COCTOSHWUAMM
BewiecTB. B razoobpasHoM coCTOSHHH BellecTBO He
coxpaHseT HH (opmbl, HH oO6Béma. [losToMy OHO 3a-
HOJMHAET BeCh JOCTYIHEIH emy 00BéM. B sHHUIKOM CO-
CTOAHMH BEIIeCTBO coXpaHdAeT 00BEM, HO JerxKo Ha-
MeHseT ¢dopmy. Hanpumep, HaluTEIe B MepHBIH
crakas 100 mn sogsl npuobperyT GopMy TOH 4acTH
cTakaHa, B KOTOpO# HaxomguTcd Boma (puc. 14, a).
EcnaH cTraxkaH HAKJOHHTH, 00BEM BOALI HE CTAHET
Hu1 Goxblne, HM MeHbIne. Ho Boga Jerko MaMeHHT
dopmy (puc. 14, §). 9To 03HaAYAET, YTO HKHIAKOCTH
MOMKeT cBODOJHO MEePEeTeKATh W3 OJAHON TMOCYINHEI
B ADYTYIO WIH pasauBaTbesa. Taxoe cBOHCTBO HHI-
KHX BEIeCTB HASBIEAIOT TEKYYECThIO.

Boasllle BCero BeIeCcTE HAXOOHTCHA B TBEDIOM
arperaTHOM COCTOAHHH, NOITOMY Teja, H3TOTOBJIeH-
HEIE U3 HUX, — TEEpABIe (pHc. 15, c. 32).

Hx dopMy MOMHO H3MEHHTE, HO IJA 3TOTO HE-
0bXOogHMO NPHUIOKHTE cuay. Hanpumep, COrHyTH
AMIOMHHHEBEIH UpoBOoJ BaM o cuiaam. Popma,
KOTOPYVIO eMYy IpHAAJIH, COXPAaHUTCA.

lMpospa4yHoCcTE —
0OHO M3 CBOWCTE
BOALI

BcnomHure
OneITel C Npeepa-
LjeHneM BoAb!

B nap 1 .nénq.

6

Puc. 14. Texyyects —
CBOHCTBO XUOAKOCTH
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MegHeie
M amnoMuHuessIe
npoesonga

Puc. 15. Teépabie Tena CoOXpansioT gopmy

Teé€pagle BellecTea MMetT GopMy U OBBEM M M3MEHAOT
WX NPWU BHELWHEM BO3ASHCTBMKM. KUOKOCTH COXpPaHsAoT
0BBLEM, HO Nerko nameHsrT Gopmy. MNazoobpasHbie Be-
LECTEA HE COXPaHAT HK 06bEMa, HU POopPMBI.

AL MOMHO JH IepeBecTH BelecTBO H3 OQHOTIO arperar-
HOI'0 COCTOAHKA B Apyroe? IIpy pasHbIX VCJIAOBHAX AJIH
GONBNIMHCTEBA BelleCTE MOMKHO JOCTHYL KadJ0oro M3
TPEX arperaTHelX COCTOAHHIE, HO JJIA 9TOTO HANO H3Me-
HHTL ODBIYHEIE OJd BelecTBa YCIOBHA, HAlIpHMep Ha-
rpeTs UIH OXJAaJUTE J0 ONpPeAeEHHOMH TeMIepaTyDHhL.

Konunka savaHuia

MNpopomkum o3HakoMAeHWe ¢ GU3MYECKUMK CBOMCTBaMMK
BELIECTE. JNeKTPponpoBOAHOCTL — 3TO CNocoBHOCTL Be-
LLECTB NPOBOOMTE 3NEKTPUHECKA TOK. OKa3kLIBaeTCA, 4TO O4HK
BELLUECTBA MNPOBOOAT INEKTPWHECKMIA TOK (3Keneso, aniomMnHWiA,
Mmeaeb, cepedpo), a apyrve, HanpuMep Te, M3 KOTOPLIX M3roToB-
NeHbl Pe3MHOBLIE NEpYaTKM, CTEKNSHHAA W papdoposas Nocy-
na, — He npoeoaAT. MNoaromy Ana NUHKWA anexkTponepenay nog-
XOOAT anoMWHWEBLIE NPOBOAA, 4 HE pe3nHoBble TPYGKW. A
4ToGbI 3ALWTHTE CE0A OT NOPAKEHWA INEKTPUYECKMM TOKOM,
ANeKTprkK paboTaloT B Pe3VHOBLIX NepyaTkax.

TennonpoBOQHOCTE — 3TO CNOCOBHOCTE BELECTE nepe-
[aBaTb TEMNNO B OKpyXawllee NpoCTPaHCTED. 3MMOolA OT ae-
PeBAHHOIA PYYKK Mbl HE OWYLIAEeM Takoro X0noaa, Kak ot mMe-
Tannuyeckoid. OOBACHABTCA 3TO TEM, 4YTO [pPEeBecHHa MMeeT
HU3KYIO TENNONPOBOAHOCTb, a MeTann — BblICOKYH.
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CranbTe uccnegoBatensMmv NpUpoabl

B pazHoii TenNonpoBOOHOCTM PasHbiX BELLECTE Bkl MOXETE
ThCA HA NPOCTOM onbiTe. OCTOPOXHO HanelTe ropadein
30061 NOPOBHY B ABAa OAWMHAKOBLIX cTakaHa. OaHOBpPEMEHHD B
HMX NOMECTHUTE NO YalHOoR NoxKe NPUGNM3KMTENEHO OOMHAKO-
BbiX PAa3MEpPOB, HO B OAWH — META/UIMHECKYIO, & B APYroi —
MAacTMaccoByo. JepxuTe NOXKK 338 MX BEPXHIOW 4aCTk ne-
‘BOM W npasBoi pykamu. Kakasa pyka ObicTpee nNoyyecTBYeT
Fernno noxku? Kak Bel nonaraeTe, oT 4ero aTto 3aBMcuT?

MpoBepka 3HaHUNA

1. B kakom arperatHomM COCTOSHMIA MOXET HAXOAWTHCS BeLle-

cTe0? MNpuBeauTe NPUMEDHI. 9
2. HazoBuTe M3BECTHbIE BAM CBOWCTBA ras3os, XWAKOCTei, 2
TBEpPOLIX Ten.

3. Novyemy CKBO3b OKOHHOE CTEKNO YNWULY BUOHO, 8 Yepes ge-
pessiHHbIe ABEepU — HeT?

4. Kakne dpusmyeckme CBOWCTBA NOBAPEHHOR CONW BaM KM3-
BECTHBI?

' 5. 3anonuuTe Tabn. 3 B TeTpanu, noabupas K Kaxoomy BeLle-
'CTBY €ro CBOMCTBO.

Tabnmya 3
'. CeoiicTBO
Bewecreo
; UgeTt MpospayHocte  Bneck 3anax
- Kucnopog,
‘Bopa
AMOMIMHWIA

6. LLkonbHKMK NPOBEN IKCNEPWUMEHT — He-
CUNLHO Haoyn BO3OYLWHBIA wapuk. MNocne
TOro, Kak BO34YX 3anoiHWN pPe3vHOBLINA
LWIApKK, HaOEXHO NEepeBsas3an ero HWUTKOA.
YMEDPEHHO GHAN LWapwvk pykamn.

Hamerin wapuk popmy s Het? lNovemy?
VBENUYMICA WKW yMeHbwunca o6bém
wiapuka npuv atom?




BecnomHaure
HN3BECTHLIE BAM
AoKazarenbcrsa
cyLecrTeoBaH1s
" MOJIEKYIT.

&

CnporHosupyiTe, WaMeHuTca v ¢opma 1 06bEM Wapuka
nocne Toro, Kak WKONLHUK OTNYCTUN pyku. CoXpaHun Wapuk
npuobpeTéHHblie popmMy U 0OBLEM MN BEPHYICA K UCXOOHbLIM?
Csou NpeanonoXxeHWa U AoKa3aTeNbCTBa Bbl MOXETe NpoBe-
PWUTEL HA ONbITE.

§ 8. MoAeKyAbl. ABUXeHue
MOAEKYA

HMayyenne naparpacda noMoXer Bam:

ODBACHATL, YTO TAKOe MONeKynbl;

* BbIACHWUTE NPUYMHEl PA3NWMYMIA MEXOY arperarHsiMu Co-
CTOSHUSIMW BELLECTRA,

* MPUBOAMTE NPUMEDb! AMDDY3IMK 1 OBBACHATL 8€ NPUHKMHLI.

Ilse cTyneHHW K MO3HAHWIO OPUPOABI — O3HAKOM-
JleHHe ¢ XapaKTepHUCTHKAMHM (HU3UYECKHX Tel U (u-
3HYEeCKHMMH CBOHCTBAME BeIeCTB — BAMH VCIEIIHO
npoimedsi. [IpofonxaiiTe Y3HABATE, 13 Y€20 COCTOAT
BellecTEA.

Monexkynel. HszgecTHoe BamM Teno caxap-paduHanm
COCTOHT M3 BellecTBA caxaposnl. PadbuBan MOXHO H3-
MEeJBYHTE A0 COCTOAHUA CAXapHOH IyApsl, HO OHA, KaK
H caxap-paBHEan, 0OyIeT uMeTh DeJIbIH {BET K CAaIKUHA
BEKYC, XOpOIIJ pacTBOpATECA B Bage. Har o caxap-pa-
dunan, caxapuada nyipa o6pasoBaHa 13 CaXapoakbl.

A yTo H3MEeHUTCH, eCH caxap-padHaL PACTBODHTE
B Bogne? Ha mepswiii B3raam, o= ucyesaeT. Ilonpobosas
HOJYUYeHHBIN DACTBOD, BHI OIIYTHTE CAANKHI BKYC ca-
xaposel. ClnefoBaTelIbHO, CAXAP03a HUKY/IA He HCdes-
ga. ITpocTo mp¥ pacTBOPEHMH VIAJIOCH M3MelLYHTH
€axaposy Ha HeBHMIWMBIE YACTHIIBI, COXPAHAIONIHE €€
CBOICTBA, B YACTHOCTH CAaSKHH BKYC. ¥ UéHEIE HA3BA-
JiH 3TH HEeBUAUMBIE U3-3a OUEHL MAJLIX PA3MEDOB Ya-
CTHIEI BeIlleCTBA MOJEKYIAMH.

Monekyna — 370 HaWMeHbLUada 4acTuua BewecTea,
onpenensiowas ero CBoICTEa.
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IlpeacraBuTE pazMepPsl MOJEKYJIbLI BAM
TOMOMKET CJeayIolllee CPABHEeHHe: MOJie-
KVJa BO CTOJIBKO Pa3 MeHbIle, yeM A0J10-
KO, BO CKOJBKO HAllla mjaaHeTa 3eMad
Boaeme abaoka.

MHOTHe BellleCTBa COCTOAT H3 MOJIEK Y.
ST0 HM3BECTHEIE BAM BelIecTBa — BOJA,
KHCI0POJ, PACTATENBHOE MACJ0, JHMOH-
Hafd KMCJIO0TA, YIIeKHCIbIH Iras i ap.

Monexynbsl OJHOI'O BellecTBa ONUHA-
KOBBI II0 pasMepy, COCTABY H cBOMCTBAM.
Kax 01 O1M3KH0 MOJEKYILl He pasMe-
OIATHCh, MV HUMH BCETIa OCTAITCH
OPOMEKYTHH.

MpuumHbl paznuuMa Mexay arperar-
HbIMM COCTORIHMSIMM BellecTsa. Mo-
JAeKYJIbI HAX0AATCHA B HelIPepPeIBHOM JIBH-
FEeHUH, B3AUMOIeHCTBYIOT MeX Iy coDoli,
OPUTATHBAIOTCA H OTTAJIKHMBAXTCA ONHA
oT Ipyroii. B TeépAnIX BemiecTBax ABU-
FeHHe MOJeKYJ He3HaduTeldbHOE. JTO
o0BACHAETCA OYEHb MANABIMHU PACCTOAHU-
AMH MEXKIY MOJNeKYJIaMH H CHIBHBIM HX
NPHTAMXEHUeM APYT K ApyTry (puc. 16, a).

B HHAKHMX BelllecTBaxX paccToAHHE
MERIY MOJeKyJdaMH B [AecATHKH pas
foJabliie, YeM B TBEPABLIX BeINecTBaX, a
npuTsKeHue Menwmie (puc. 16, 6). 9to
ODO3BOMAET MOJEKyaaM cBoBOmHO 1mep
eMeIaThECA OTHOCHTEeNBRHO IPYI Apyra.
Takwe BellecTBa Jerko HepPeaHTE H3
OIHOH MOCYIMHE B APYTYIO.

B razoobpasHBIX BeHIECTBAX MOJEKY-
Al PACHOJATAIOTCH HA PACCTOAHHMAX B
TRICAYN pas Boabime, UeM B HHIKOCTAX
(puc. 16, 8). Ha Taxux paccTOAHHAX
opuTHaxeHne odeHb caaboe. IlosTomy
HHYTO He MelnaeT MoJeKyjaaMm OBICTPO
ABHTATLCA, OHH JIerK0 IepeMeIlNalTcH
HA 3HAYHTENLHbIe PACCTOAHHA.

B

Puc. 16. PaccroaHus Mexay
MONeKynamMu: a — B TBEPALIX;
6 — B XHMOKMX; B — B ra3zcobpasHbiy

BeljecTeax
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HAudhhyana Monekyn nona
B BecyBETHOM NPO3pa4YHon Boge

36

Auddyausa. To, yTo MOTEKYIBI pealbHO CYLIECTBYIOT
W IepeMeniaioTes, MoATBepKAaeT Asaenne TudQysuH.

Aunddyana — BaavmHOE pacnpocTpaHeHue 4acTuu,
OQHOTrO BELLECTBA MEXOY YacTHUYKamMM opyroro.

IIposeném onklT (pHc. 17). HanmoaHum
XHMHYEeCKHI cTAKAH HATIOJOBHHY BOLOH
1 nofaBMM ONHY-IBEe KAIlIM MOIHOH Ha-
croiku. (Moguyw HAacTOHKY, HMEIOIIVIO
KOPHYHEBEIH [BeT, MOTOBAT M3 TBEPLO-
ro BeljecTBa — HOLA, BOJABI, COMPTA H
HCIOOJB3YIOT ANA JgesuHMeKIHM paH.)
B xoze mabmoaenud oGHADYKHM, YTO
IMOCTeIeHHO Boja IpHobpeTraeT KOpUYHEe-
BYI OKPAaCKY, XOTH CTAKAH CTOUT HEeIoj-
BHJKHO H ero COJep:KuMoe He NepeMeIIn-
ad panH. [loyeMy Ke HHEIKOCTh B CTaKaHe

K ,é’ okpamusaerca? ObwacHAETCHA 2TO ABH-
P

Puc. 17.

JKEHHEeM MOJEeKYJ HoZa MeXIY MOJeKYy-
JAMHM BGIBL.

Apnenne auddysuH TOKABEIBAET, YTO
MOJEKYABI ABHKYyTcA. Emeé Oncrpee
puddysua nporexaer B rasax. CTOHT PacOBIIHTH
OCBEXXHTEJb BO3AYXa B OJHOM KOHILe KOMHATHI, KaK
3amax pacHopocTpaHseTcHa II0 BCeMy IIOMelleHHIO.
Memnersee Bcero Auddpysua DTPOHCXOIHT MEXIY
TBEPABIMH BeIleCTBAM.

Ha auddysHmo BIHAET TAKMe TeMIeparypa. Yewm
BBIILIE TEMIIEPATYPA, TEM AKTHBHEE IPOHCXOAHT gud-

hyaud.
Konunka 3HaHuid

OpgHKMM M3 METOA0E M3YYEHWsa NPUPOLEI ABNASTCH Moae-
nupoeaHue. OH 3aKN4YaeTCs B CO38aH1K MOLENE 1 NpoBe-
ASHWK C HMMKM 3KCNepumMeHTa.

Mogens — pyKOTBOPHOE TENo, CO3[aHHoe NS nccneno-
BAHWA CBOWCTE HEKOTOPOFO TENAa MNK ABNeHuA. Tak, rnobyc —
MOJAenk Halei NnaHeTbl. YacTo MoaenamMKy RENAINTCA YMEHb-
LUEHHBIE KOMNWK pasHbiX GU3NYECKMX TEN XWMBOA U HEXMBORW
npupogel. K mMogensm OTHOCATCA WIpyLIeYHsIe MallMHKa W
camoneéT, pakeTa 1 Kykna.
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HeobxoarMoCTeE B MOOEBAWMPOBAHMK Takxe obycnosneHa
TeMm, 4YTO MHOMe Tena 1M ABneH1a HenocpeljCTBEeHHO Habno-
Oath HEBO3MOXHO. Torga ux 3aMeHaT MOOENAMM.

CraHbTe uccnenoBaTensaMu NpUpoabl

Habnopats anddy3mio BELLECTE, KOTOPLIE HE pasnn4anTCH
no LUEETY, HEBO3MOXHO. HO 88 MOXHO CMOOEeNnpoBaTh.

BosbmuTte noncrakaHa daconu 6enoro Uugeta v NnoncTakaHa
caxapa-necka. QaconuHel M KPYNHUHKK CAXapa YCNOBHO NPUHK-
MaeM 33 MONeKynb! OBYX pasHbix BelwecTe. Caxap BCbiNkTe B
CTakaH ¢ haconbio W NnepemMeLlaiTe. XoTa Mbl B3AAKW Mo noncTa-
kaHa daconu 1 caxapa, ux cMmeck He GyaeT 3aHMMaTeL cTakad
NONHOCTHID. Beao caxap-necok 3anonH1T NPOMEXYTKN MEXOY
daconuHamm. Teneps ero KPynHKW MMeKTcea No Bcemy 06b-
émy cTakaHa c daconsto. MopobHo sTomy B npouecce auddy-
31K YACTWLL!I OAHONO BELWECTEA 3anOnNHAIOT MPOMEXYTKN MEX-
[y YacTuuamu opyroro BelecTsa.

MpoBepka 3HaHWA

1. Kak Ha3blBalTCR HAMMEHbLLUME YaCTHLEBI BEWECTBA, COXpa-
HAIOLWME ero xMMudeckme ceoncrea?

2. NpueeguTe NpUMEPL! BELWECTE, COCTOALLMX M3 MONEKY.

3. 4Yem o06BACHAETCH pasHOe arperatHoe COoCTORHWe Be-
wecte?

4. Kakoe asneHwe HaseiBawT anddyanen? MNpueegnte npum-
Mepbi.

5. Npoeepgute HabnwAeHWe 3a CMELUMBaHWEM Yas U MOMOoKa.
OnuwnTe Npoucxogsluee sBNeHue.

6. Ha pucyHke — TpW XMMUYECKMX cTakaHa. B Hux nonoxuamn
no 2 Kycouka caxapa-pabuHana 1 Hanunu oguHakoesie 06b-
€Mbl BOOB!, HO PA3HOW TEMNEPAaTYPb.

B kakom cTakaHe Temnepatypa GyaeT Hanbonee BLICOKARA, 8 B
Kakom — camas Hu3kas? OBbACHWUTE, H4TO M3 M30BPaXKEHHOro
HA PUCYHKE NOMOrNo Bam HaliTU OTBET.

-
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BcnomuuTe
HAa3BaHWA HECKOb-
KX XUMHUYECKWX
31eMEeHTOB.

<

e
Atom BogopoRa
o

@ ]
ATOM yrnepoaa
°

‘ §9 ATOM!:I Xummecme SAEMEHTbI

Wayyenme naparpada noMoOXeT Bam:

pasnuyarth NOHATHUA MOIEKYNA W aTOM;
0B0raTMTh CEOK ECTECTBEHHOHAYYHYHO NEKCWKY NOHATUEM
0 XHMWUYECKOM 3NEMEHTE;

® HA3bIBAThL XMMWYECKWE 3NemeHTbl, Hauwbonee pacnpo-
CTPaHEHHsIE B NpUpoae.

HECMOTPE Ha MaJble pasMepbl, MOJeKYJBL COCTOAT
M3 eN[é MeHbIITHX YACTHI, — A&TOMOB.

ATtombl. IlpegnonosxkeHHe 0 HAJIHYHUHE ATOMOB BEICKA-
3LIBANH ApeBHHe MbicjuTenu Oonee 2000 mer Tomy
nasafa. Ho aume B8 XVIII B. yuéHbie TOKA3AIH HX CY-
mecreoBaEue. Ceiiuac ussecTHo 118 BHIoOB aTOMOB.
ATOMBI OZHOr0O BHAA HMET OLHHAKOBOE CTPOEHHE
HEe3aBHCHMO OT COCTABA HCXOJZHOr0 BemiecTBa. EcThk
BHABI ATOMOB, KOTODEIE HAXOLATCHA B COCTABE MHJLIIH-
OHOB BeIecTs!

ATOMBI — 4aCTWLUbI, M3 KOTOPLIX COCTORAT MODEKYIIrbI.

XuMuueckue 3NeMeHTbl. ¥ KaXJoro BHAa aTOMOB
CBOHM, IPUCYINHAE JHIOEL €My cTpoeHHe u cBoiicTBa. Ilo-
STOMY ATOMBI OJHOT'O BHJAA HA3BIBAIOT XHMHYECKHM
snemedToM. CKOJIBKO M3BECTHO BHIOB ATOMOB, CTOJE-
KO e ¥ XHMHUYeCKHX 3JieMeHTOB. Bece, HMeImiHecHd B
npupone, y3e oTKpeiThl. Ho yuéHEBIE ¢ MOMOIIBIO Ca-
MOTO CcOBpeMeHHOTro nafopaTopHoro o000OpPYAOBAHHA
NPpONOJMKAIOT OTKPBHIBATHE HOBBIE BHABI ATOMOB, KOTO-
PHEIX B IpHpOJE HE CYLIeCTBYET.

Tlocne OTEPEITHA XHMMHYECKHX SJIeMEHTOB BOSHHK-
na HeobxoaumMocTs B UX obozHauenmu. Cefiuac xam-
OBl 3JIeMeHT HMeeT Ha3BaHHe 1 0003HaYeHHE,

XuMUuyecKuii cMiMBONn — 3T0 0603Ha4YeHWe B 3anUcK
XMMMUYECKOro aNemMeHTa.

C aToil mHGQOpPMANHeH BBl MOKeTe 03HAKOMHTLCA B
Taba. 4, B KOTOPOH 3aIMCAHLl HA3BAHUA, CHMBOJIBI H
NpOH3HOIIeHHe Haubojiee PACOPOCTPAHEHHBIX B JKH-
BOM M He3XHBOM OPpHPOJe XHMHYECKHX 3/1eMeHTOB.



MpumMmepbl XMMU4YECKUX SNIEMEeHTORB

Xumumueckuii MpouazHowenne xumuye- HassaHne xMMHU4YECKOro

Tabnuua 4

L cHUMBON CKOro cMMBOna anemeHTa
; Al [anomMuHKA] ANOMMHKIA
[aw] s0A0pOA
[us] yrnepog,
t N [aH] asor
8] [o] KMCNopoa,
Si [curnumia) KPEeMHWIA
Fe [beppym] Keneso

Ceiiuac BaMm He 00A3aTeIbHO 3allOMHHATE YKA3AH-
HiIe B TADIHIe XHMHYEeCKHe 3JIeMeHTH H MX CHMBO-
ael. JJocTaTOYHO IPHEBOAUTE IPHMePhl HECKOJIBKHX U3
HHEX, a TabiHmeil moJb30BaTECA KaK CIIPABOYHOM,

'ATOMBI — CTPOMTENLHBIA MaTepuan MONeKys.
AToMBl OJHOrO BHAA MOTYT COEJHHATCA MEKAY
coboii mubo ¢ ApPYrEMH aToMaM# # 0Opas0BBIBATEH

MOJEeKYJEBL.

OgHY M Te Ke aTOMBI B PABHOM COYEeTaHHH oﬁpaay-

10T MOJIEKYBI PasHEIX BemecTB. Cpenn
NPUPOAHEIX BeIecTB 60JIbIIe BCETO MO-
AeKYJl, COOEPIKAIHUX ATOMEl YIiIepoga
H Bogmopogza. HocraTodHo pacmpocTpa-
HEHHBIMH XHMHYECKHMH 3JeMeHTaMH
B JKHBOH IpHpoJge ABIAIOTCA TaKMe
KHcJopon u aszoT. Hexxupas npHpona
cogepuT DOJIbINe BCETO ATOMOE KHCJIO-
pola, KpeMHuA, aJJIOMHHHAA U 3Kejiesa.

ATOMEI HEBO3MOMKHO YBHAETE HaKe
noj MEKEpockonom. O6pasosanue Mose-
KYJ M3 aTOMOB MOXXHO CMOJEJHPOBATh
¢ DOMOIOBK PA3HONBETHBIX INMApHKOB.
Ha puc. 18 cmoaenuposano obpasosa-
H¥e MOJeKYJ KHCIOpO&a, BOALI, METAa-
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Puc. 18. MogennposaHne Moniexkyn
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HA (OCHOBHOTO BellecTBa IPHUDPOAHOTO Taza) H yrie-
KHCJIOro rasa. Msl BHAHM, 4TO MOJEKYIa KHCIOpoIa
ofpasyercAa W3 ABYX ATOMOB KHMciaopopma. Momexyna

: BOOBI COOEPHHT ABa aTOMa BOOOPOAAa H OHH aTOM KHC-

J0poaa. ¥ MOJEKYJIEl MeTaHa — OJHMH aToOM yriepoja
M 4eTHIPE aTOMAa BOLOpoZa. B cocTaB MOJEKYABL yIJe-
KMCJIOrO r'a3a BXOLAT OOHH aToOM yIJepoJa B ABa ATO-
Ma KHCJIOpOoaa.

VY4uéHsle BCero MHpa NOHHMAIOT Apyr Apyra, zoro-
BOPHBIINCHL, KAK OyayT oDo3HAYATE B 3aIHCH COCTaB
pemecTB. CMoZenupoBaHHBIE HA pHC. 18 MOIEKYJIH
BeIllleCTE 3aMHCBIBAIOT M YMTAKIOT CHeAVIOIDHM o0pa-
som: kucaopoa — O, [o-aBa], soga — H,O [am-aBa-0],
merar — CH, [ma-am-uersipe], yriexucusiii ras —
CO, [ma-0-xBa]. B aTux 3anucaAx nudps mMocjie CHMBO-
JIa XUMHYECKOT0 BJIeMeHTa HOKAa3EIBal0T, CKOJIBKO ero
ATOMOR BXOJHUT B COCTAB MOJEKYJIBI.

Konunka sHaHui

HavmeHbLUMMI YaCcTULUAMKW HEKOTOPLIX BELWWECTE ABNAIOT-
CAl aTOMbl, @ He Monekynsl. Hanpumep, rpaduT, M3 KOTOPOro
W3roTaBNMBAT CTEPXKHM NPOCTLIX KapaHaalwei, CoOCTOUT 13
aToOMOB yrnepoga.

CylecTBYIOT BELLeCTEa, B COCTAaBe KOTOPLIX HET HW aro-
MOB, Hi Monekyn. O6 ux COCTaBE Bbl Y3HAETE HA YPOKax Xu-
mur. Celyac orpaHu4Mmca NPUMEpPoM TONBKO OZHOro W3
TaKMX BELWEeCTE — NoBapeHHoW conv. HanmeHblne YyacTulbl
3TOro BELWecTsa — WMOHbI,

CraHbTe uccnegosarenaMu Npupoabl

Mcnonbays cnpaBoYHble U3gadHna 1 MHTepHeT, yaHaiTe, n3
ATOMOB KaKMX XMMMYECKUX sneMeHToB obpasosana Moneky-
na yKCYCHOW KUCNOTHI M CKOMBKO aTOMOB KaXXO0ro anemeHTa
umeeTca B monekyne. NonbepuTte ewe aea BeEWECTBa, MOne-
KyNbl KOTOPbIX COCTOAT M3 TAKWX Xe aTOMOB, HO C Pa3HbiM WX
KOMWYECTBOM.

Npoeepka 3HaHUA

1. M3 4yero cocToAT MONEeKynsI?

2. Kak Ha3bIBaloT aToMbl 0OHOro BMoa?

3. MNpueeaMTE NPUMEPL! HA3BAHWIA M CUMBONOB XMMWYECKNX
3NEeMEeHTOB.



£ HassaHWAMMW Kakux BELWECTs Bbl NONOMAHWAW CBOK cnosap-

seaid 3anac?

5. Ha pvcyHKe NokasaHo pacnpocTpaHeHe XMMUYEeCKUX ane-
SHTOB B NpUpoAe No macce. BoincHWTE, Kakoi anemeHT Hau-

Sonee pacnpocTpaHéH B npupoge. 3anvwuTe HasBaHWua M

BOMbl XMMWYECKMX 3NeMEeHTOB, Pacnonoxus B Nopaake

bLIEHWA X PacnpoCTRaHeHns.

% ® 49,4 % kucnopopn,
25,8 % kpemHuii
B 7.5% anomuHuii
: 4,5 % >xeneso
12,6 % BrCe ocTanbHbIE

5. OGeyamMTe B rpynnax, NoYemy U3 CpaBHMTENbHO HeGonkLwo- s
'D KONWYEecTBa BWAOB aToMOEB 00pa3oBanvch W CYLLECTBYIOT
Sonee 10 MUNNWMOHOB BELECTR.

§ 10. PasHoobpdane BellecTs

[MEeHWE Naparpada NOMOoXeT Bam:

MOHATL NPUYKUHBI Pa3HOOBPa3sua BELECTS; BecriomHuTe
OB6LACHATD, YEM CNOXHBLIE BELLECTBa OTNMYAIOTCH OTNPOCTLIX;  M3BECTHLIE BaM
NPUBOANTL MPUMEPbLI HEOPTraHWHECKWUX W OPraHUYECKUX  rpuUMepsi Heopra-
BELIECTB. HUHECKHX M OpraHm-

HeCcKHx BeLecTs.

IpyuvHbl GonblWwOro pasHooOpasus BelecTB.
opapda Hanunuupo Oomee 100 BHAOB ATOMOB H X
C 00HOCTH COeIHHATHCA Mex Ay coboi B pasjaudYHOM
EOJIHYECTBe U I0CIeL0BATEIbHOCTH 00pa30BaTHCh MHJI-
amonbl BemmecTB. Cpegy HEHX HMeTCH BelllecTBa IMPH-
DAHOrO NPOHUCXOMKIEHHA. ITO BOLA, KHCIOPOI, PACTH-
eALHOE MACJ0, KPaXMaJl, caxapo3a H MHOTHe JpyTriue.

Brarogapa JOCTHIXKEHHMAM XHWMHH CTAJNI0 BO3ZMOMKHO
‘Cco3aHWe HOBBIX BEIIECTB C 3apaHee ONPeAeNEéHHBIMH
cBoHcTBaMH. Takue BelllecTBA BaM TaKiKe H3BECTHEL.
‘STO MOJIH3THJIEH, OONBIIHHCTEC JIeKapCTB, HCKYCCTBEH-
Kay4yK — OCHOBHOE BEeIIeCTEO E COCTABE PE3HHBI,
KOTOPO! H3rOTABIMBAIOT, HAIDHMED, BeJIOCHIIefHbte /I3 CAXapHOW CBEKNbLI

aBTOMOOMILHEBIE IIIHHEL. HOCROJ’IBR}’ BelllecTE O4YeHb ,ﬂOﬁHB?;;;p) Posy.

i
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XKeneso
W aMoOMUHHA —
NpOocThLie BELIeCTBa

)

Bonga v rmoko3a —
CHIOXHbLIE BEeLECTBa
42

MHOI'0, BO3HHKJA HeoBXopuMocTh KakHM-TO obpa-
30M pAa3fle]IHTh HX Ha OTAeJbHBIe rpynnsl. Bemecrsa
' paspgeNAIOT Ha ABE TPYNIEl — MPOCThHIE U CHOMKHEIE.

MpocTbie BewecTea. B o0pasoBaHHH HEKOTODHIX
BEIecTB YYACTBYIOT ATOMBI JIMIIb OJHOIO BHJAA, TO €CTh
OAHOTO XMMHYecKoro aaeMernTa. Menoassysa copaBod-
Hyio Tabn. 4 (cm. ¢. 39), paccmorpuM npumepsl. M3
ATOMOB XHMHUYECKOI'0 dJeMeHTa aJIoMHHEHA obpaso-
BAHO TIPOCTOE BeLIecTBO amoMuHui. B cocrase aToro
BeIIeCTBA — TOJBLKO aToMel amomunusa. Kaxk u aio-
MHHMHII, IPOCTOE BEIIeCcTBO 3 ele30 COCTOUT U3 ATOMOB
OMHOI0 XHMHYECKOTO BJIeMeHTa — Kelaesda.

BewecTea, o6pa3oBaHHbie aTOMaMW TOJILKO OAHOMo
XMMUWYECKOro aNemMeHTa, Ha3blBaloTCA NPOCThIMM.

K npocThiM BemecTBAM OTHOCHTCH TaK¥Ke KHC-
gopox. Ho or anoMHHMA # JKejesa 3TO MpPOCTOe
BEIeCcTBO OTJIMYAETCA TeM, YTO aATOMBI KHCJIOpOoAa,
H3 KOTODHIX BEILIECTBO COCTOMT, COeJMHEeHBI O JBa
B ofHOH mMonexyixe. B cocraBe Conumna Gonbiie BCero
BOJOPOJA — IIPOCTOrO BeI[ecTBa, MOJEKYJbI KOTOPOro
TaKe JByXaToMHEIe.

B cocTase NpocTbiX BEWECTB MOryT BbiTh NGO aromsl,
nnubo monekynsl, o6pasoBaHHble U3 ABYX unu Gonee
ATOMORB 0AHOIO XMMWHECKOI0 3/IEMEHTa.

CnoxHbie BellecTBa. I[IpocTeix BelmecTs H3BECTHO
HECKOJNLKO COTeH, & CHAOMHBIX — MHAAHOHBI. OHH CcO-
CTOAT U3 ATOMOB PasHBIX dJeMeHTOR. [elcTBUTE/NLHO,
MOJIEKYJIa CA0#HOTO BeIleCTBa BOJEI COJNEPHKUT ATOMBI
BOZOPOAA M KHCJIOPOJA, & CIOMHOI0 BeljecTBa MeTa-
Ha — aToMbl Bojopoxa #u yriepoxa. O6paruTe BHUMA-
HHe, YTO MOJEeKyJAbl ODOMX BellecTB CONEepKAaT ATOMEI
Bofopofia. B MosiekyJie BOABI MMeeTCs OfHH aTOM KHC-
JI0pOJia, 4 B MOJIEKYJIe MeTaHa — OffHH ATOM yIJiepoja.

HackonbKo He3HAYHTENBHBl PAa3iMYMA B COCTABE
MOJIEKYJI M HACKOJIBKO 3HAYHTEJNbHBI — B MX CBOI-
creax! MeTan — JIerKOBOCILIAMeHAOIIeecs OrHEOIIac-
HOe BellecTBO, 4 BOJa He TOPHUT M HMCIOJb3YyeTCA NpH
TYLMIEHHH HOapoB.,
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CnoXxHbiMM HAa3LIBAOT BeLWecTBa, oﬁpaauaaﬁuue
aTOMaMK pasHbelX XMMWUYECKWX 3NeMeHTORB.

PacemorpuTte pue. 19. B xagkux cayuasx mnsobpa-
seHO 00pasoBaHHe IPOCTHIX BeIeCTB, & B KAKHX —
CHAOKHBIX T

‘6+@_+ OGP oot+o+ro— 0,
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Puc. 19. Mogenw obpazosalna MoKy NPOCTbIX U CAOXHLIX BELEeCTE:
a — uof,; 6 — 030H, B — MOAOBOAOPOL, I — BOAa

CrepyoinuM pasfieleHHeM BelleCTB Ha MPYNNObI AB-
AfAeTCHA JeJleHHe Ha OpraHHYecKHe ¥ HeopranudeckKHe
BerecTsa.

}

raHu4eckue eewlecrTea. Haszspanue 3T0M MPYNIIBI
IHeCTE NPOHCKXOOHMT OT CJOBA Op2aHudM H KacaeTcH
CAOHEIX BeINeCTE, EIepPBRIE MOJAYYCHHBIX H3 0pra-
mu3moB. Cerogaa uasecTHO Gonee 10 mnH opranmnue-
CEHX BelllecTB, OJHAKO He BCe OHH HMeWTCA B KHUBOI
mpupojge. K oprasudyecKkuM BelllecTBaM, HAIIPHUMeD,
@THOCATCHA OeNKH, MUpEI, YIIeBOAbl, HA KOTOpBIe Bo-
TATE! IPOAVKTE] nuTanusd (puc. 20).

Puc. 20. MpoaykTel nuTanus, Goratsie OpranMyeckiiMmn BeliecTeamim.
a — Oenku; 6 — XUpkLl, B — yrnesoqsl
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Muorue opraEu4decKue BeIleCTBA CO3MAHEI B Jabo-
paTopHax. IIpu sToM Ha3BaAHHE «OpPraHUYeCcKHe Belle-
CTBa#» COXPAHHJIOCE H PACIIPOCTPAHAETCH IOYTH HA BCe
CJIO{HBIE BeIlecTBa, UMeIollHe aTOMBI yIaepoaa.

OpraHvMyYyeckMe BellecTBa — C/OXHbIe BEWecTsa,
MONEKYNbI KOTOPbIX COASPXAT aTOMbl yriepoaa.

Heoprannyeckue sewecrsa. OcraabHBIE CI0MKHEIE
BeIllecTBa, KOTOPbIe He IPHYHCIAKT K OPTaHHYeCKHM,
HAa3LIBAKIOT HEOPraHHYeCKHMH BemjecTBaMu. Bee npoce-
ThIE BELECTBA OTHOCATCA K HeopranudeckuM. K Heop-
raHHYeCKHM BelleCTBAM OTHOCATCH YIJIEKHCJIBII ras,
NHUTLEBASA COJda H HEKOTODEIe ApYIHe.

B Tenax HemxmuBOH npupoasl npeodbiajaoT Heopra-
HUYECKHE BeIleCTBA, B TEJAX XHMBOH NpPHPOALI DOJb-
IIHHCTBO BellecTB — opraHuveckue. Ha pue. 21
H300paKeHpl TeJla HEKHBOU NPHPOALI H PYKOTBODPHBIE
tena. OHHM M3rOTOBIEHEl MK 00pasoBaHEl M3 Heopra-
HHYECKHMX BemiecTB (puc. 21, a—2) UK U3 oprasHd4e-
CHHX BellecTs (IPpHPOSHOIO NPOHCXOXKISHHUA HIIH CO3-
JaHBIX YeJJoBeKoM; puc. 21, d—ux). .

e & *

Puc. 21: a — rpanuTHeIR naMaTHnk, 6 — MpamMopHeie Ba3el; B — obnaka;
r — KMpRnyHan knagka; 4 — navka macna; e — 0yTbifika nogconHeyHoro Macna;
& — aBTOMOBMALHAA LWNHE, X — YNaKoBKy TabeTok
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Konunka 3HaHWiA

OpHa Mmonekyna caxapoabl CoCToMT M3 12 atomos yrnepo-
na, 22 atomoe Bogopoga, 11 atomoe kucnopopa. Cocras eé
Monekynel 3anuceisaor Tak: C ,H,,0, . Bel, HaBepHoe, BO Bpe-
MA NPUroToBNeHWs cnagoctel Habnoaanu npuropadue (06-
YyravMBaHWe) caxapo3sbl. 3TO NPOMCX0AMT NOTOMY, 4TO MONEKY-
Nbl Caxapo3bl pa3naraldTcs Ha NPOCTOE BEeWEecTBO Yriepog
(4€pHOro useTa) M CNOXHOE BEWECTBO BOOY.

ByabTe 3alWTHUKaMK NPUPOAb!

M3 opraHnyeckoro BewecTea (NoNMaTuneHa) M3rotTosnaoT
pasHooGpasHble YNakoBOYHLIE MaTepuans!, Hanpumep, Oy-
ThIMKM ONS rasvpoBaHHON BOALI, NaKeTsl, a Takke 04H0pPaso-
By nocyny. OHW NpodYHeIe, NErkMe, HO HE pas3narakTcH B
npupoae. lns coxpaHeHna OKpyKaoLwei cpekl B YACTOTE He
pasbpacbiBaiiTe ux noscogy. B 0CoBEHHOCTW 3arpsasHseT
BO3OYX CXKUMaHUe TakWxX W3Nenunid, NOCKONLKY B BO3OyxXe Npu
ropeHi 0BpasyioTca AN0BUTHIE BELLECTEA.

3awuTiTe Nnpupoay oT NoAoGHOro 3arpAsHeHa — He CKKW-
ranTe W3aenusa U3 NNAcTMaccsl, cobupaiTe uX B CrneuvanbHo
OTBEAEHHBIX MecTax. Ceonm BAWM3KMM W 3HAKOMBIM NOCOBE-
TyiTE MCNONL30BaTL BuonakeTel 1 BUoNoCyay — OHW C TeYye-
HWEM BPEMEHW PA3NaralTcsa M HE HAHOCAT Bped Npupoae.

. Mpoeepka 3HaHUA

1. Kakne selecTea HA36IBAIOT NPOCTEIMY, 8 KaKMe — CNOXHbI-
mn? MpuBeauTe NpUMeEpsbl 3TUX BELLECTE.

2. Yem OTNMHAETCH MONEKYNA NPOCTOro BeWeCTea KMCnopoja
OT MONEKYnbl BOAbI?

3. Kakue BewecTBa NPWHATO HAa3bIBATb OPraHU4ecKUMK?
Kakux BelwecTe — OpraHu4eckuMx WNM HeopraHWYecKux —
B npupoge Gonblue?

4. 3anuwute B TETPaAb Ha3BaHWA Ten, M30OpaXEHHbLIX Ha
puc. 21. HazoBuTe U3BECTHLIE BaM OpraHUyeckue W Heopra-
HU4ECKME BELECTBA, BXOASLLME B UX COCTAB.

Y mycopa ectb gom

Stk
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‘ § 11 "'IHCTbIe BeLLEeCTBAd U CMecCH

L

HMayuenne naparpadha nOMOXeT Bam:

*  pasnu4yaTb YWCTOE BELWEeCTBO U CMECH, NDUBOONTL WX NPpK-

Mepbl;
, *  06BACHATL, YEM YUCTHIE BELLECTBA OT/IMYAIOTCA OT CMECEeiA.
! Kax¢joe BelecTBO COCTOHMT M3 ONpeleléHHBIX 4a-

crul. Hampumep, BOAa COCTOMT M3 MOJEKYJ BOJABL,
B KOTOpOii ABa aToMa BOJODOJA COEIHWHEHBI C OJHHM
aToMoM KucJaopoga. MojgeKynsl BOABI OTJAMYAIOTCA MO
cocTaBy, Qopme, pasMepamM, CBOHMCTBAM OT MOJEKYN
APYTUX BelecTB. EcaM B mocyAWHE COTEPKATCHA TONb-
KO MOJIEKVJIEI BOABEI M OTCYTCTBVIOT HacTHIBI JPYVIHX
BeIlecTB, TO TAKAA BOJA ABJIAETCH YHCTHIM BeIleCcTBOM.

Yucrteie BewlecTBa. YYncrole BellecTBa XapaKTepH-
3VIOTCA NOCTOAHHBIME (PH3WUYECKHMH cBoiicTBamu. Ha-
OpUMED, TOAbKO YHCTAA BOAA KHIMUT IIPH TeMIeparype
100 °C u samepsaet npu 0 °C. Eciau B Hell pacTBOPHTH
COJIb, TO TeMmMIOepaTypa kuneHus npeesicutr 100 °C, a
TeMIlepaTypa saMep3aHnd causuTca. [losToMy Bo BpeMa
roJIOJIEeUIEL TPOTYAPhI OCKINAIOT IOBAPEHHOH COIBIO.

CocTas YHCTOTO BellleCTBA MOCTOAHHEIH, He3aBHCH-
MO OT TOTO, KakK ero JoOBIBAJH M I'ie BelleCTBO HaXO-
AMTCA B IPUPOJE.

YUCTHIMKM BELLEeCTBAaMWM Has3bLIBAOT BELWEeCTBa, KOTO-
pEie COCTOAT M3 YacTuL, OOHOro BELWEeCTBa W Xxapakre-
[ ] PU3YIOTCA NOCTOAHHBIMKW QUBHUYECKMMKW CEONCTBaAMM.

O3HAKOMBTECE C ompuMepaMHy YHMCTHIX BelllecTB HA
puc, 22,

a 6 B
Puc. 22. Yuctele Bewjectsa: a — caMopogHoe 301070, 6 — razoobpasHoe BeLecTso
xXnop B 3anasaHHOE CTeKTFHHON amMnyne; B — o4YullieHHads Boga B ctakaHe
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Iloxynasa B MarasiHe coJib, caxap, KPaXMasr, Mbl CHH-
TaeMm, 9TO 9TO YHCTHIE BeljecTBa. OHAKO B B BTHX IIPO-

1 Mogymaire, MOX-
HO K CAaaKkui yar

AVKTAX MATAHUA WUMEIOTCA He3HAYNTEIbHBIE IPHUMECH  OTHECTM K YUCTHIM
apyrux pemects. ClieoBaTebHO, B IPHPOJAE U IOBCE-  BeLUecTEaM.

HEBHOH X H3HH BelllecTBa B YHCTOM BHIE
OpPaKTHYECKH He BCTPEeYalTCH.

Cmecu. B npupoge, TeXHHKe, OBITY
npeoGrafaroT CMeCH JABYX HIH He-
croJbRuX BemecTs. [IpupogabpIMU cMe-
CAMH SABIAIOTCA BO3AYX, IPHPOLHEIH
ras, HedTH, MOJOKO, MOpPCKAad BOIA,
rpaHuT, TOpHBIE MOPOABI, (PPYKTOBBIE
coku. Ilo puc. 28 BHIACHHTE, B KAaKHX
ArperaTHLIX COCTOAHHAX MOTYT HaXO-
AUTHCH CMECH.

K m3BecTHBRIM BAM CMeCAM, KOTODBIE
CO3IAHEI ¥ HCIOAB3VIOTCA YeJIOBEKOM,
OTHOCATCHA: CTPOMTENbHBIE cMecH, OeH-
3WH, KpPacKH, CTHPaJbHBIEe IIOPOIIKH,
3y0HbIe MAaCThl, KETUYNBl, MaKOHE3H,
pasHoobpasHble 60K U T. 1.

Cocras:
MOMOKO, MOMOKO
obe3xMpeHHoe,
HanonHuTens «Knybuuka»,
caxap, KOHUeHTpaT
MonouHoOro Benka,
YUCTas KyNbTypa
‘\ MOnoUHOKMCNBIX BakTepuit

HorypT — npumep cMecH,
WM3roTOBNEHHOW YeNoBeKoM

r A

Puc. 23. Mpuponrsie cmecu: a — HedTs; 6 — MOMOKO; B — MOPCKas BoAa;
r — rpaHnT; 4 — ropHLIe Nopogsl; € — GPYKTOBbIe COKN

)
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#4 Boga

NumoHHaR
KMCNoTa

Bewectea

Puc. 24. O6pasosaHune cMecH
JTUMOHHOM KMCIOTBI 11 BOAbI

PazneneHue cmecy
BO Bpems
HM3roToOBASHMS
TBOpOIra
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Cmech — 3T0 OBa WU Oonblue BelEecTB, CMeLllaHHbIX
mexay coboi. PaznwuawoT TBEpAble, XWUOKWe, raso-
o6pasHble CMeCH.

Ha pwuc. 24 noxaszaHo, Kak H3
JHMOHHON KHUCAOTEI H BOJAEI NPHI'OTO-
BHJIM cMech. MoJIeKyJIbl 5THUX BeIlecTB

5__ ) /’"\ CMeIIaHbl Medxay coboii.

Byl Tare wMoxKeTe INIpHUTOTOBHTH
pasHBIE CMECH, HATIDHMED 4ai, MBLIb-
HBIi pACTBOD, KOMIIOT, TECTO — CMECH
M3 MYKH, COABI ¥ BOJBI.

OrpenpHble BeIIECTBA B COCTaBe

Cance CMECH IIPDHHATO HA3BIBATE KOMIIOHEH-

NUMOHHOR

ORI B ramMu. KoMnoHeHTHI NPHPOAHOH cMe-

CH I'DAHHMTA YBHIETE IIpocTo. B npyroit
NPUDOAHOH CMEecH — MOJIOKe — KOM-
IOHEeHTEI He BUAHEI, XOTHA B €6 cocTaBe
MHOTO BeIlecTB ¥ CPeAM HUX — Boja,
KUPEI, DeJIKH. 9TH KOMIOHEHTEI MOMHO ONPeAeaHTh
€ IOMOIbI0 MHKDPOCKONA. A BOT PACCMOTPETh KOMIIO-
HEeHTHl TAKOH HPHPOXHON cMecH, KAK MOpCKad BOJA,
He yaaéTcsa gaske MojJ MHKPOCKOIOM.

Cmecu GuIBAKOT NPUPOAHLIE M NPUIOTOBNEHHLIE YEno-
BekoMm. [lna NpuUroToBneHWA ogHoM cmecu Heobxogu-
MO MMETE 0Ba W HECKONBKO BELLUECTB.

CMech BOABI M cAXAPA MOMKET JOJI0 OCTABATHCSH
bez usmenenunii. IIlpupogsas cMeck — MOJIOKO 4Hepes
HEeCKONBKO OHei npebBIBAHMA B TEILTOM MeCcTe Ha-
YyHHAEeT Pasfe/IATECH HA KOMIIOHEeHThI. B BepxXHeM cioe
HAKAIVIMBAETCH KHD, [MOJ HUM CTAHOBATCA BHIHMMBIMH
cryieHue GeKOBBEIX MOJIEKYI U JKHIAKOCTh. UTODH
MOJIYYHUTE OTLEeNbHO CMeTaHy, MacJio ¥ TBOPOI', CMeChk
HAJ0 PagleuThb.

Paspenute cMecCbk — 03HaYaeT OTAENWMTb Kaxabliil eg
KOMMOHEHT.

Jiasa npoBegeHHA OTHEJABHBIX OIBITOB HeoOXoxH-
MBI YHCTEIE BelecTBa. [10aToMyY HCIOAB3VIOT PA3HBIE



W S

N 8

cnoco0Bl H3BJAEYEHHA M3 OJHOIC BellecTBa YACTHIL |
apyroro semectrsa. O cnocofax pasgeneHus cMeced

BRI Y3HAeTe B clIeAyiomeM naparpade.

Konunka aHaHni

Pazmepbl KOMMOHEHTOB CMECH — 3TO XapakTepucTHKa, Co-
FNACHO KOTOPOI CMECKH Pa3aensioT HA OAHOPOAHLIE U HEOAHO-
poaHbie. K 0gHOPOAHLIM OTHOCATCA CMECH, B KOTOPLIX AaXe B
MWKDOCKON He yaaéTcA pacCMOTpPeTk OTAENEHbIE KOMMOHEH-
Tul. K HEOOHOPOAHEIM CMECSAM OTHOCHT TE, KOMMOHEHTHLI KOTO-
PBIX MOXHO BUAETh HEBOOPYXXEHHbIM rMAa3om.

B coctase CMECH KOMNOHEHTL! HE YyTPa4YyMBaT OCHOBHBIX
ceoicTe. Caxap Takcke MMeeT cnagkuii Brkyc, Byoy4w B CMech
¢ Bonoi. MNecok ocTaérea XENTeiM U Ha Bepery pekn, 1 B Boge.

ByabTe 3allMTHUKaMW NPUPOoabLI

Ana Mok agToMoBMNen MCnone3yT CMEeCk cheuwanb-
HbIX MOIOLWMX CPEOCTE W BoObl. BbeiBaeT, 4TO BO BpEMSA MOWKK
asToMoOMNs B OOMALWIHWX YCNOBWMAX B3POCNLIe HE CNegsT,
Ky[a CTekaeT 3Ta BpegHas ons XWeoi Nnpmpoasl CMecs. [Noco-
BETYiTe B3POCNLIM MbBITE aBTOMOBWNEL Nogansilie oT fAepe-
BLEE WM KYCTOB, a NpW NPUroToBNEHWMW CMECK He 3noyno-
Tpebnarte Motowwum cpeacTeoM. MNomuuTte, ecnu paszbasuTe
CMechb BOAOR B ABa paz3a, eé onacHOe BO3AENCTBME MOXHO
yMeHbLWTL B 6-8 pas.

NMpoeepka 3HaHUA

1. MOXHO N MONOKO CHUTATE YUCTLIM BelecTBoM? MNovyemy?
2. Kakve KOMNOHEeHTL! BO3AYXa BaM M3BECTHbI?
3. Yem cMech OTAMYAETCA OT YWCTOrO BeLecTea?

4. 3anuwiunTte B TeTpagk no 2-3 npumMmepa W3BECTHLIX Bam
TBEPOLIX, XMAKWX 1 ra3000pa3Hbix CMecei.

5. HaiguTe nuLHee CNOBO B LENOYKE: a) BoAa — caxapo3a —
komnoT; 6) MONOKO — rasnpoBaHHas Boaa — kucnopog,. O6b-
ACHWUTE CBO BLIDOP.

6. B Mmanbix rpynnax BeiNONHWTE NPOeKT «BelwecTea u cMecH,
MCMONb3YEeMbIe YEeNOBEKOM B MOBCELHEBHON XU3HU». YKaxn-
Te, Kakue M3 HWX M ANR Y4ero MCrNonL3yeTe Bbl U Balla CeMba.
06 oaHOM M3 BeWecTe NMBo cMecK NnoaroTossTe coobllgHre.
MNMocTapaiTech NPeacTaBUTEL PE3YLTATEl BEINOIHEHWS NPOEeK-
Ta MHTEPECHO W APKO.
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Q § 12. Cnoco6bl paspeAeHud
cMmecem

Mayuenne naparpada NOMoXeT Bam:

u

- i‘;‘é. # 5

HazbiBaTk cNOCOOL! pasgeneHus CMeCen;
*  pasgendTe CMecH QUNbTPOBaAHWEM.

CMecH MOMKHO pa3fe ATk pa3sHbBIMH crocoba-
MH, CpeIH KOTOPBIX Hambojee pacnmpocTpaHEH-
HBEIMH ABJIAKTCA OTCTAHBAHHE, (DHIABTPOBAHUE,
BRIIADHBAHUE.

Orcraueanue. OrcTanBanneM Pa3AedioT cMe-
CH, KOMIOHEHTEl KOTODPBLIX JIETKO OTAENAITCH,
HAanpHMeD cMech KpaXMana u Bojsl (puc. 25, a).
a Bekope mocne NPHroTOBRIEHHMA CMECH MEI
BHIMM, UTO KpaxMaJi ocefaeT Ha AHO (puc. 25, 0),
MOCKOJBKY OH HEPACTEODHMM M TAXKelee BOMAHIL.
T Cioii BOABI pacoiaraeTcsa Haa kpaxmanom. Ha
' puc. 25, 8 TOKA3aHO, KAK 3Ty CMeCh PA3Jel AT,
AKKYPaTHO CIKUBAaA BOAY,
OpHaKo HNOJHOIO pasfeneHHs KOMIIOHEHTOB
cMecH OTCTAaMBaHWMeM He mopoHsoigér. YacTs
BOAEI OCTAETCHA C KpaxmaaoMm aubo yacTh Kpax-
6 Maja BMecTe ¢ BOJAoi oTneaseTcs OT CMeCcH.
IlpoBeném paspgesneHde CMeCH pPaCTHTeJIBHO-
ro Macjaa u Bogs! (pue. 26). JIna pasgereHUs HC-
noasayeM aabopaTopHoe 060pYyIOBAHKHE, KOTOPOE
HA3BLIBAETCA HeMUTeNbHAA BopoHKa., Kak v B mep-
BOM CJIy4Uae, 3TH BEIleCTBA HE DACTRODAIOTCS APYT
B Ipyre, HO PACTHTEIBHOE MACJIO Jerde BOJbL.
Cveckr mOMeCTHM B AelHTelILHYIO BOPOHKY.
Bexkope cioil pacTUTeNBHOTO MACTa DACIOJNO-
HMUTCH CBEDXY HAA Boaod. YéTKo BUIHA NTHHHA
B pasnena asyx sxuaxocteii. [losoporoM KpaHu-
Ka OTKPBIBAIOT B BOPOHKE OTBEPCTHE, Yepes Ko-
R TOpoe B CTAKAH BELIMEaeTca Boga. Ilocne BBLIM-
cmecy TBEpaoro Bewectsa  BAHWA BOJBI KDAH 3aKPEIBAIOT. Yepes BepxHee
v BOAb! OTCTaMBAHUEM OTBEpPCTHE BOPOHKHM PACTUTEILHOE MACJHO CJIH-
BAIOT B OTAeJIBHYIO HOCYAY.
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Puc. 26. PazneneHue cMecu
KUAKOCTEH OTCTaMBaHNEM punNLTPOBaAHWEM

OTcTaMBaHue — 0auH U3 cnocoBoB pasaeneHus cme-
ceil. KOMNOHEeHTEl CMecu B pe3ynbTaTe OTCTauBaHWA
paccnaveaioTcd, NO3TOMY MX NErko pasgenuTb.

DuneTpoBanne. [I1a pasgeleHuns CMeCH MXKHIKOCTH
¥ HepacTEOPHMOIO B HeH TBEPHOro BeIeCcTBa JyYIile
HCIOJIL30BATE clTocob GHUNABTpOBAHHASA.

Jlns npoBeieHuA GUILTPOBAHHA MOHANOOHUTCS HO-
IMONHHUTEAbHOEe 060pyHoBaAHMe — OOBIYHAA BODOHKA,
OHILTD, CTEKJIAHHAA TATOUKA. PHIBTPEI — 3TO He-
OJ0THEIE IIOPHCTEIE MATEPHAJNEL, Yepe3 KOTOpEIe Mpo-
cAUYMBACTCA JHHIKOCTE, HO HEe NPOHHKAIT YaCTHIILL
TBEPAOrC KOMIIOHeHTa cMecH. TakumMH cBOHCTBAMH
obragator 6Gymara, THaHb, CJI0H DecKa, BaTAa.

duneTpoBaiMe — 370 cnocob pasgeneHva CMecH
nponyckaHnem eé Yyepes GpunbLTpbl, cnocobHele 3anep-
¥MBaTh YACTULLbl OQHOMO M3 8 KOMNOHEHTOB.

Ha puec. 27 noxkaszaHo, KaK pasfellMTh CMeCch XKeJjies-
HEIX ONMJIOK ¥ BoAbl huneTpoBarmem. CMmeck BOABI H
ONMJIOK OCTOPOMKHO IO CTEKJIAHHON MajsodKe, IPHUCTaB-
JeHHOHM cOOKY BOPOHKM, KaK MOKAa3aHO Ha pndyHRe,
BRIMUBAIOT Ha (puaeTp. Boga 6plcTpO NpoHUKAET Yepes
HMeniueca B (UIBTPEe MOPHI M CTEKAeT B NOCYLHHY-
npuéMHENEK. BUaKuM, KaK B DIOCYAHHY-NPHEMHHK IIOCTY-

Y

Puc. 27. Pasgenervie cMecu

dunsTpoBansHan

e

6ymara
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HAaeT Ipo3padHasd YucTad BOJA. Paamepu MeNMesHEIX
E OIMMJIOK BOJIBIIIE, 4eM MOPHI (PUIALTPA, TOITOMY OCeJarT
| HA HEM.
Kax ¥ B OpeIbIAYIIHX [BYX ONBITAX, CMECH YAAJI0ChH
pasAelnTh, MTOCKOJBKY OAWH KOMIIOHEHT CMeCH He pac-
TBOPAJICA B ADYIOM.

BoinapuBaHue. B npupoge u 6BITY JOBOJBHO MHOTO
cMecell, B KOTOPBIX YaCTHITHI BEIIIECTB HACTOJILEKO IIepe-
MeHIAHBI ¥ MaJIblX PA3MEDPOB, YTO HU OTCTAMBAHHUEM, HH
¢punpTpoBaHWeM WX He pasgenurs. Hanpumep, cmecs

i A BOJABI M MOBAPEHHOMH co.nu“npoxo,nm' yepea @HJIBT[}
CMECH XBNO3HME HOJIHOCTEK), HH OJHH M3 € KOMIOHEHTOB He OCTAeTCH

oK Ha puiabTpe. Kak pasgenuts a1y cmecs? B nannom cay-
ygae HCHOJB3YVIOT APYToil crmocobd — BRINAPHEBAHHE.

' BeinapueaHve — 370 yOaneHue nNpW HarpesaHwi
® HMOKOrO KOMNOHEHTA CMEecK,

Yosapennan conb KpucTansi
\ /—L @_ conm
Eff? — @ E —=00
MpospayHbii KCJ

pacTeop

a 6 B
Puc. 28. PasgeneHne cMecH BellaprBaHinem

Ha pue. 28, a moKasaHo NPHTOTOBJIEHHE CMeCH I10-
BapeHHOI COMM M BOJBI, a TaKiKe e€ pasjelleHHe Bbl-
IapHBaAHHEM.

[Ip# BRIDADWBAHMH BOJa HCHApHAETCA M IpeBpalna-
eTcA B BogsiHOH nap (puc. 28, 6). Ha gHe mocygHHEBI, B
KOTOpPO# MpOXoAnJio BEIIAPHUBAHNE, OCTAETCH TBEPAOE
BellleCTBO — TIOBAPEHHAA coab (puc. 28, 8).

Konunka sHaHWiA

Kpome paccMoTpeHHBIX, UMEIOTCA 1 Apyrie cnocobbl pas-
oeneHws cmecer. Hanpumep, CEOWCTEO BELLECTE NPUTAra-
BATLCA K Marduty. 3T0T cnocol pasgeneHms cMeceid MOXHO
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MarHuTa, a Opyroe — Her.

HamarHu4ymsaHue CBOMCTBEHHO Xenesy W OTCYTCTBYET ¥
cepbl. ECnu K CMecK 3TWX BELWECTB NOAHECTW MarHuT (3To
MOXHO CAENaTL Yepes TOHKWA NMcT Bymaru), To CMeck pasae-
AWUTCA, XENe3HbIe ONUNKK NPUTAHYTCA K MarHuTy, NOTOM ero
NErko MoXKHO OYHUCTUTL OT HUX.

Mcnons3ys 6onblUMe MarHuTel Ha 3ae0aax no nepepaboTke
METAINOB, XXENEe3HbBIA NOM OTASNAIT OT OPYIMX KOMMNOHEHTOB,

Mposepka 3HaHUNA

1. Kakue Bul 3HaeTe cnocobel pasgeneHua cMecein?

2. Kakyio CMeck MOXHO pasgenuTe BEbiNapreaHvem:

a) necka W KenesHbix onunok, B) Boabl U NWTEEBON COALIT?
3. Kakyto cMech MOXHO pasaenvTe OTCTAMBAHWEM:

a) beHauHa 1 BoAkl, B) caxapa v BoabI?

4, Pazpaboraitte n oficyauTe B rpynnax nnaH pasgenexHus
cMecK BofAbl, Necka 1 NoBapeHHon conu. MNoaymaiTe, Kakoe
o6opynoBaHne HeoGXoAUMO ANs BLINONHEHWS BALLEro NnaxHa.

CranbTe uccnegoesarensiMmm NnpMpoabl

NPAKTUYECKOE 3AHATHUE
Pazpnenenune cmecei dunsTpoBaHUueM

Bam noHapno6ATCcA: BOpOHKa, BYMaXHbIA GUNLTP, Mep-
HadA Nocyna, XMMUYeCKWe CTakaHbl, NoXe4Ka Ang TBEpabIX Cbl-
NyYnx BELWECTE, CTEKNAHHARA NanoYka, Boaa, Necok,

Ha aTom 3aHATUM Bbl HAYYUTECK: M3rOTOBNATE W pasne-
NATb CMECHK BELUECTE DUNLTPOBAHWEM.

3anadwne 1. Mpurotoeste cMmeck M3 50 mn soasl 1 10 1
pe4Horo necka.

Sapanue 2. Cobepute npubop, kak NoKazaHo Ha puc. 27
{cm. c. 51), ybepuTecs, 4TO GUNLTP HE BLIXOAWT 3a Npeaens
BOPOHKU.

Bapanune 3. OBecneysTe NAOTHOS NpUNeraHve GuneTpa
K BOPOHKE, A5 3TOr0 CRerKka CMoY1Te Kpas puibTpa BOA0N.

3apnanune 4. lNposegnte dUNLTPOBAHME CMECW Tak, Kak
onucaHo B naparpade.

Kakwe cBOWCTBA KOMMNOHEHTOE CMECW NO3BONWAKW Npu-
MEHWTb (UNLTPOBaHWE ANA MX pasaeneHua? MoxHo an uc-
NoNeL30BaTh ApYroi cnocob? Kakve npaktu4eckne yMeHWs Bbl
npuobpenn?

Tt

WMCNONBL30BAaTL, 8CNKM O4HO U3 BELLLECTE pearmpyeT Ha JeincTBMeE 4] :

Marnurt npuTarnsaeT
KeneaHele OrnnuiKK1

S

b 1

10r
50 mn
p— PEYHOro
necka

W
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BcrnomuuTe,
4TO Ha3bIBAIOT
NPUPOAOI.

',, ‘§13 SlBAeHwﬂ npupo,p.bl

MayueHue naparpada NOMOXeT Bam:

* NPUBOAUTL NMPUMEPLI NPUPOAHLIX SBNeHWA (Guonoruye-
CKUX, PUBNHECKUX, XMMUUECKUX);

e pasnuuate GU3NHECKUe, XMMuHeckue u Guonoruyeckue
ABNEHWA;

*  OMNWUCHLIBATHL ABAEHWA NPUPOOEl NO NNaHy.

Hax Bam H3BEeCTHO, ABJEeHHA — 3TO H3MeHeHHA,
NPOMCXOAAINHEe ¢ TeJaMHu Npupojel. B mpupoge Ha-
GaropaloTca pasHoobpasHbie asiaeHnsd. Cserur ConH-
e, obpasyercda TYMaH, AyeT BeTep, Oeryr Jiomraau, us
ceMeHH IIPopacTaeT PACTEHHE — 3TO JIMIIL HEKOTOPEIE
npumepsl. IloBcejHeBHAA KUSHBL KarKJA0ro 4YesioBeKa
TaK#e HAIOJHeHa ABJIeHHUAMM, HPDHGXOIIH]JIHMH opHu
VYaCTHH PYKOTBOPHEIX TeJs, HANIpHMeED, efeT aBTOMO-
61JIb, HArpeBaeTCHA YyTIOr, 3BYYHT Myabika. [Tocmorpn-
Te BOKPYT, H BBl YBUAHTE M CMOYKeTe IPHBECTH IpHMe-
DBl MHOTHX APYTIHUX ABJIEHHH.

VYuéHble pasfeaHliId UX Ha I'PYNOILL Pasnuuaior 6uo-
JIOTHYeCKHe, (PH3HYecKHe, XHMHYIeCKHe ABICHNA.

BuonornyeckKkne ABneHusa. Bce apneHusd, KOTODHIE
NPOUCXOMAT ¢ TeJaMH KHBOH IPUPOJBI, T.€. OPraHH3-
MaMH, HAa3BIBAIOTCA OHOJNOTHYECKHMM ABJIEHHIMH.
K HMM OTHOCATCA NOpOpPacTaHHEe CeMdAH, IBeTeHHE,
obpazoBaHHe TIJIOAOB, JHCTONAJK, 3HMHAS CIOAYKA
JKHBOTHBIX, MOJET nTu (puc. 29).
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Puc. 29. Byuonoruyeckre ABAeHWA: a — npopacranmne cemsH,

6 — MONET NTkLbl; B — NMCTONAA



‘Dusnveckue aepneHns. K npmsraxkam GUIHYECKHX
ABJEeHHIT OTHOCATCA H3MeHeHHe hOopPMEI, pA3MeDOB, Me-
C©TAa PACIOJOMEHHH TeJ H HX AUPeraTHOT(O COCTOSHUA
(puc. 30). Korga rordap HM3roToBjAdeT M3 TIIHHEL Ka-
Koe-nmub0 M3nenwe, usMenderca ¢opma. IIpm moberue
KaMeHHOr'0 VIJIg H3MeHAOTCA PasMephl KYCKOB rOpHO
nopoasl. Bo BpeMsa ABMKEeHUA BEJIOCHIIENACTA U3MEHHA-
eTCHA pasMelleHHe BeJOCHNeAHCeTa H BeJocHOena OTHO-
CHTEJLHO TeJI, PACHOJIOMKEeHHBIX BAOJE qoporu. Tagame
cHera, HCIapeHHe H 3aMep3aHHe BOABI COIPOBOAIAI0T-
cd IepexoJoM BelllecTBa H3 OJHOI0 arperaTHoro cocTo-
AHUA B Apyroe. Bo BpeMs rpos3sl rpeMHUT TPOM M HOAB-
AAeTCA MOJHHAA. JTO QH3HYECKHE ABJeHUA.

CornacuTeck, 4YTO JaHHBIE IIPHMepbl (QH3IHYECKHX
ABJIeHHH oueHEL pasHble. Ho xaxkumu 6Bl pasHOODpas-
HEIMH He ObLIH H3HYecKHe ABJeHHA, HH B OJHOM K3
HHX He IPOUCXOogUT 0OPAa30BAHME HOBBIX BEI[eCTB.

duanyeckue ABNEHUS — ABNEHWH, BO BPEMA KOTO-
pbiX HOBbIE BElWecTea He 06pasyioTcs, HO M3MEHSIOTCS
pasmMepsbl, GOpMa, pasMelleHne, arperatHoe CocTos-
HWEe TEeN W BELLECTE.

Puc. 30. Pusmyeckie apneHus

':;w_- ﬁr‘;‘f iﬁ\: .1 ' "f ‘

by
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Kakite nasmeHeHus
MPOKMCXOOAT C rnAac-
THITAHOM BO BpEMST
nerkuy, ¢ MenomM —
MR NVCEME Ha
Jocke, ¢ BOGOH — BO
BpemMs e€ KureHna?
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Puc. 31. XyMUYeCKue SBNEHNSA: 8 — DXaBerHne MeTtanna; 0 — sslgeneHne yrieK1crio-
ro rasa npw goGasaeHrn B COAY YKCYCa; B — XUMHYECKNI aHa/1m3 BOAbl
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Creronag

Xumuueckume aBneHns. Bawm xoponio M3BeCTHBI Ta-
KWe ABJeHNA, KAK ropeHHe cBeud, o6pasoBaHHe DIKaB-
YUHBl Ha JKejae3Holl menH, CKHCAHHEe MOJNOKAa M Ap.
(puc. 31). DTo IpUMepPLI XUMHAYECKHX ABJICHUIH.

XuMmruecKkue ABMEeHWA — 370 SABMeHWA, BO Bpems
KOTOPbIX U3 0AHWX BewecTe 06pa3yloTca gpyrue.

XuMuuyecKre ABJIEHHS HMEKT HIHPOKOoe IpUMeHe-
gue. C X MOMOINLIO JIOAM OODBIBAIOT METAJJIBI, CO3-
[AX0T CPelCcTBa JUYHON rUrHeHbl, MATEPHAJEI, JeKap-
¢TBa, TOTOBAT pasHooOpasHble Oi0a4.

CtaHbTe MCCnegoBaTensMu Npupoabl

HabnopaTe 3a ABAEHUAMK NPUPOLALI MOXKHO AOMa, B LLKONe
nmBo 3a ropogom W cenom. Hayudein meton HabnogeHws
npeaycMaTpyeasT ONUCAHWE NOMYYeHHbIX PEe3YnbTaTtoB no
onpenenéHHoMY NnaHy.

MpoeeguTe HabnoaeHWe 3a Kaknm-nnBo ABneHnemM Nprpo-
Abl ¥ ONULLUMTE ero No NnaHy:

1. Oara, korpa AaeneHne NpPon3oLwno (AeHs, rod, Bpems).

2. MecTo, roe NpoucXoanno ABNeHNE.

3. Tena npupogbl, 330eWCTBOBAHHLIE B ABNEHWUM.

4. MiamMeHeHusa, OTPasUBLLWMECH Ha pasmepax, Gopme, use-
TE, MECTONONOXEHWK Ten.

5. MpeoBpasoBaHve BELLECTE BO BREMSA ABNEHWS.

CpenaitTe BLIBOM, K KaKOA rpynne MOXHO OTHECTH Habno-
paemoe samii Asnedue. MogroToebTe NPE3EHTALMIO PE3yNbTa-
TOoB HabnioaeHWa cornacHo nnady. NocoBeTylTeck C YneHamm
BalLed CemMbM, KakK & ny4lie ohopMnTh.
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MpoBepka 3HaHui

1. Kakue aBneHua Nprpoabl BaM U3BECTHbI?

[ 2. Yem pusMHECcKNe ABNEHUS OTIMYEIOTCH OT XMMWYECKNXT

' 3. O Kakux ABNEHWAX FOBOPWUTCH B NOCAOBMLAX W I'lDrOBO[JKﬁX?

Bonga v kameHb TOYHT.
Kovwepra orns He 6ouTCs.
XKényns man BelBaeT, a u3 Hero BonbLoi Ay6 BeipacTaerT.

4. 3anonHuTe TabNWLY B TETPAAW NPUMEDAMM ABNEHWIA M3 AaH-
HOro NepeYHs: PACTET NOACHEXHWK, NOYepHeno cepepo, pas-
BHA0CE OKOHHOE CTeKN0, NoN0BACTUK NPEeBPAaTWIICS B JIATYLUKY,
B Asvirarene asToMoOunnsa cropaer ropiovee, nnsiBéT noAKa.

-
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5. LWKONBHWKK K NpasgHuky HaoyBanu BO3OyLUHBIE LWAPWMKK.
OpHa rpynna yeepsana, 4To OCYLUECTBASET XMMWNYECKoe ABne-
HUe, Apyras — 4To Gpuandeckoe. Kakaa rpynna WKONLHUKOE

Buina npaea? AprymMeHTUpYRTE CBOR OTBET.

§ 14. PasHoobpasue pusnyeckmx
SBA€HUN
' Mayyenue naparpaca nomMoxeT sam:

* [PUBOAWTE NPHUMEPL! PasHbBIX GPUINHECKWX ABNEHNIA,
®  ONWCLIBATE GU3MHECKWE ABNEHWA.

PasnooGpasuve puanyeckux aenenmin. Ilo puc, 32
BBIFCHHTE, HA KAKHE I'PYIIILI pas3ieldloT (hpusHdYecKue
ABJIEHHA.

Buonorvueckue busnyeckmne Xumuyeckue

Bcnomuure, Kakve
RBAEHUS MDOMCX00AT
C BOAOH B pasHble
BpemMeHa roga.

8 MEXAHWYECKVE B

TEMNAOBLIE DPUIUYHECKHME SBJNIEHWUA

CBETOBbIE

a  MAIMHKMTHBIE

Puc. 32. PazHoo6pa3smne Quanyeckmnx SBIeHui
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Mogymaiite, kakoe
KNBOTHOE —
710180k, TacTOqYKa
M VK — MOXET
ABUraTbcsi
ObicTpEe.

.--_‘

@
XKusoTHbIE ABUXYTCH

€ Pa3HOi CKOPOCTLIO

58

Puc. 33. MexaHunyeckue aeneHus

Mexanuyeckne ssBneHus (puc. 38) npoucxomar ¢
TeJlaMH B IIpOIecce MX NBHKeHHA. [[suimeruem Ha-
3BIBAIOT IepeMelleHHe TeJ OTHOCHTeIbHO ADPYI ApPY-
ra. IlepeMeniaroTcs CTPENKH U MAATHHK YacOB, TEUET
BOJZla B PeKe, JIETHT CAMOJET, C TOPHI CIYCKAeTCH JIbIMK-
HHEK, 3emjs Bpamaerca Boxkpyr CosHpDa — BCE 3TO
npuMepHl MeXaHHYeCKHX ABJeHuH. IIpn sToM Kamxmoe
TeJo [epeMeniaercs MO-Pa3HOMY: OAHO — OwIcTpee,
Apyroe — MejAJeHHee, 0THO Ha GoabIloe paccTodHue,
Apyroe — Ha KopoTkoe. lla ¥ TpPOAOAMKHTe/ILHOCTE
IBHMKEHHA KayJ0ro Teja pasHasd.

MexaHu4yeckMe ABMIEHWA — SBNEHWH, CBA3AHHLIE C
OBvXeHWem Ten. K ABMXEeHWIO NPUMEHAIOT Takue xa-
PaKTepUCTUKK, KAK CKOPOCTL, NYTk, BPEMS.

OOl U3 XapaKTEePUCTHK MeXaHHYeCKHX SBIeHUH
ABIASTCA CKODPOCTE IBHMKEHHA Teja. UToOLI BHEIYUHMC-
JIUTh CKOPOCTE ABHMCEHHSA Tela, HAAO NPOHNeHHBIH
TEJIOM OYTh PA3JeNHTh HA BpeM#A, B TeYeHHE KOTODPOro
oHO gBuranocek. Ilogo6Hble 3agaym BBl HEOAHOKDATHO
pellaJH Ha YPOKAaX MATEMATHKH B HAYAARHOH MKoOJIe.

Henoasu:xasix Ten He ObiBaeT. [Jase 3gasus, ropsl,
KaMHHU HepeMeIIaloTesa BMecTe ¢ 3eMiuéil Borpyr Conn-
Ia ¥ y4aCTEYIOT B CYTOUYHOM BpaljeHHH 3eMJIH,

TennoBbIMW SBNEHUSAMM HA3LIBAIOT ABJEHHA, KOTO-
pBle COIMPOBOYKOAIOTCA HATpeBaHHMeM JHG0 oxXJa)kme-
Huem TeJ. Taaaue uiau obpasoBaHue JbIa, HCIapeHHE
BOZAbI, HArpeBaHHe YaHHKA — IIPUMEDI TeILJIOBBIX AB-
nenuit (puc. 34). [Ipu Harpesanuu TemmepaTypa TeJa
IIOBBIMIAETCH, & [IPH OXJMAMKICHHH — MOHHKASTCH,



Puc. 34. Tennosbie SBAEHNS

Tenno Bcerga nepenaérca oT Dolee HATPETOTO Teja
K MeHee Harperomy. Hanpumep, ecniu B XOJNOZHYIO
QAMIKY HAJIHTE TOPAYMI yaiil, TO OHA HATDeeTCHd.

Bo3gyx — HagéXHAad 3aUTa 3eMJIU 0T Ype3aMep-
Horo Harpepanua Conunem. Braromapsa Bo3ayxy Ha
Semae He ObIBaeT ODONBINAX PA3NHYHIE MeXIAY SJHeB-
HO¥ U HOYHO Temmneparypoii. Hero He cka;kems o
JlyHe, ¥ KOoTOpoi#l HeT «BO3AYIIHOro ojesana». Ilo-
aTromy pAEEM Ha JlyHe TeMmepaTypa MOXKeT OBITH
+130 °C, a Houswo —160 °C.

[CeertoBbie aBneHmna. Cserar Conune, siexTpude-
cKas JaMIO4YKa, cBeda, masak Ha Oepery mopsa. Beé
8T0 — MCTOYHHKHM CBETA, OT KOTOPEIX PACIPOCTPaHA-
IOTCH CBeTOBbBIe JiyuH. CBeT pacupocTpaHaeTcH IPAMO-
JAHHEHHO, YTO DOATBep:KIaeTcA 0DpasopaHueM TeHH,

CeBeToBbIE SABNEHWN — 3TO ABNEeHKMA, CBA3aHHBIE
C pacnpocTpaHeHvem ceeta.

o, Wy e &

Pacceer Mask Ha Gepery mops

Ho kakoid
TeMIepaTypb! HYKHO
OXNaanTE BO4Y,
4yToOLI OHa npespa-
THAACE B TEQY

Ao kakoi
TEMMEPATY b HYX-
HO HarpeTts Bo4Y,
4TOOLI OHa Npespa-
THIack B nap’?




__b&,“_'_"\ﬁ-\f!ﬂ'

TSNS

S RSN S N

EcrecTBeHHEIMH MCTOYHHKAMM CBETa
apaaiorTea CoJNHDE M 3BE30bI, MOJHEHA H
HOMAPHOE CHAHNE, DYKOTBOPHEIMH — PAas-
HoOOpasHBIE OCBETHTENbBHBIE IPHOODPEL.
CyiiecTBYIOT HBOTHBEIE, KOTOPEIE CBEe-
THTCH, HAOpUMED, HEeKOTOphle Meny3El,
rayBGOKOBOAHEIE PBIOEL M KYKH (BCTIOMHM-
Te cBeTaAAuKOB). HeszabnlBaeMEIM CBETO-
BbIM SIBJIeHHEM ABJIAETCH Paxyra Ha Hebe.
Pacnpocrpanenne aydeit ConHna aydiie
BCero HabaoMaTEL B I'YCTOM JIecy MJIH nap-
Ke (puc. 35).

CeeToBEIe HBJISHHA HMeEOT BarKHOE
sHauYeHHe B HUBOH npupoge. Mul BHIAMM
teJia Gnarogapsa ToMy, YTO CBETOBBIE JIVIH
OTpakAaTCcsa OT HUX M BOCIPHHUMAKOTCH
HAIITHM 3peHHeM.

3ByKOBbi€ ABNEeHMA. ['OBODUT YUUTEJIE,
HIYMHT jeC, IPEMHT IpOM, MOET IeTyX,
urpaoT Ha OaHAype — BCE 3TO NpHMe-
pPHI 3BYKOBBIX sBiaeHuit (puc. 36). 3BYK
GaHIypHl MOABAAETCHA TOTAa, Korpxa GaH-
IvVpHucT Kacaerca cTpyH. CTpYHBI COBED-
naoT KoaebaTenbHBIE IBUMKEHHA, 3TH
ABHIKEHHS NepeialnTca BO3AYXY, Pacupo-
4 — CONHEYHBIE YU B NIECY; CTPAHAKTCSA UM Ha Ollpeie/IEHHOe PACCTO-
6 — panyra; B — CBe4eHM1e iam- AHHe, ¥ HX YJABJIHBAET X0 delloBeKa.
MQ4KK; I — NOAAPHOE CUSHKME; 4 — JKusHb XKHBOTHBIX He o0xopuTcsa Ges
cBevenue meays; e — eriepeepk zpyKOBBIX ABJEHHH. 3BYK IOMOraeT UM
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Puc. 35. CeeToBbie AB/18HWA.
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Puc. 36. 3ByK0BbIE ABNEHHSA

BOBpEMA IIOYYBCTBOBATh NPHOIHKeHHe
Bparos, coobIuTs APYIUM MHUBOTHEIM 00
OOAacHOCTH, IPHEBJeYs K cefe BHUMaHUeE,

Kpome paHee pacCMOTPEHHBIX, CHAERY-
€T Ha3BATH 3JIeKTPHYECKHe H MarHHTHBIE
asjeHUA. [IpUHYUHBI 9THX ABJIeHWH BEI OV-
JeTe U3YUaTh Ha yporax dusurn, Msl xe
paccMoTpuM Ha puc. 37 u 38 (cm. ¢, 62),
TAe 9TH ABJEeHHA HMEIOTCHA B IPHPOAE U
KaK HX HCIIOJIb3YeT YeJIOBEK B IIOBCEeJHER-
HOM HU3HH.

MosHuSE — 3TO CIeACTBHE IPHPOAHOIO
ANMEKTPHYECKOTO ABJeHH A, BOBSHUKAIOIIE-
TO Me:KAV 00JIaKaM#i BO BpeMsA Irposkl. MEr
e ¢ BAMH TIONIL3VEeMCA 2JIeKTPHYECKHMHE
ABJEHUAMHM, KOTAAa BKJIWNYAECM 3MeKTDH-
YeCcKHe JIAMIIOYKY WJIH VTHOT, TeJIeBH30D
HJIM XOJOSUJIEHHE.

IIpr oOTKIYEHHOM  BBEIKJKYATEJE
JaMIodka He ropur. OTCYTCTBYIOT Kak
fABJIeHUE, TAK ¥ ero cnegcrsue. Hamumasa
Ha KHOIKY, MBI OTKDBIBAEM IYTh 3JIeK-
TPHYECKOMY TOKY K JaMHOO4YKe, ¥ OHAa 3a-
ropaeTrcHd.

MarauTHbie ABJIeHHA, H30paEHHEIE
Ha pHCc. 38, Bl mabmwoganu. Hasepnoe,
KTO-HHOYAB M3 BaC VHEpPACHJ JoMalllHHe
XOJOAUJABHHKH KAPTUHKAMM-MATHKTA-
Mu. Biaromapa MarEMTHOMY ABJIEHHWIO
OHH MOTYT BHCETE KaK YIOJHO JOJro U He
OTHAJATE.

Puc. 37. Inektpudeckmne AsneHuns
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Puc. 38. MarHuTHbIEe S8A8HWNA: & — MPDUTAXEHWEe Ten K MarHnuTy; 6 — koMmnac,

'
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B — 3emia — ruraHTekui MarHiT

MarHuTHbIe ABNEHWA — 3T0 ABNEHUS MPUTAXEHWA
Ten Kk marHuty. MarHutel cnocofBHbl MPUTArMBATL K
cebe Tena, B COCTAEB KOTOPLIX BXOAWT XENeso.

IlpencraenTe camonéTr Ha aspoapome. Cam no cebe
OH He oTphIBaeTca 0T Seman. [Tlouemy? OxasbiBaeTcs,
Halna rnJjaHeTa NoAo6HO MATHUTY MPUTATHEAET K cebe
ECe DACIOJIOKEeHHBIe Ha Hell Tena. 3eMJII0 elllé Haskl-
BAIOT TMIMAHTCKHM MATHUTOM.

NMpoeepka 3Haﬂhﬁ

1. Ha kakue rpynnsl pasgensoT Guanyeckue aeneHmna?

2. K kakum seneHmsam oTHocuTCH oOpazosaHue neoa?

3. KakumMi opraHami 4yBCTE Bbl MOXeTe onpefendts ¢u-
3WMYECKME ABNEHWA: 4) TEeNNoBble (YMEPEHHOE HarpeBaHue);
6) CBETOBLIE; B) 3BYKOEBLIE; ') MEXaHW4eckne?

4. 3annwnTe B TeTpaib, Kakue 3TO ABNEeHWA; MYMTCH noesn,
rPeMIT rPOM, LIKONBHKMK NYCKAET «CONHEYHOro 3aidunkars, Ka-
TUTCSH M&Y, FTOPUT HOHapPb, BbINapuMeanT pacTeop conu. MNpu-
MED KaKOro 13 M3BECTHLIX Bam (DUINYECKUX ABNEHWIA He yka-
3aH? NpueeonTe COBCTBEHHbLIA NPUMEP 3TOro GUIWMYECKOro
ABNEHUS.

5. Y4EHUK NOCNOPWAK, KEKME MOHeTbI NPUTATMBAIDTCS K Mar-
HUTY. MHeHus pazgenvnuce. OgHKM nonaranu, 4to 1,21 5k,
opyrue — 10, 25 1 50 k., a TpeTbM CKa3anu, 4To 3TO MeTannu-
YEeCcKWe M3ONENKA, NO3TOMY OHKM BCE NPUTArMBAIDTCH K MarHuTy.
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fMpoBepbTe ONbITHBIM NYTEM ONWCAHHOE ABNEHWE W HahguTe
npaBuLHbIA OTBET.

6. Tennosoe ABAEHWE 3aBUCKUT OT TOrD, U3 KAKOro BELWEeCTBa
MaroTosneHo Teno. NonHTepecyiTecs y Y1eHOB CEOEW CEMEM,
M3 Yero W3roTOBNEHb! BallKW YahHUK UNK kacTponu. YTo pe-
NAT B3pocAble, 4TOGLI 3MMOR TENNC M3 BalWeil KBapTHPbl He
nepefaeanoch XONOOAHOMY BO3OYXY Ha ynuuy?

§ 15. Xummnyeckue sBAHUS,
MX NPU3HAKK

- MayuyeHwne naparpada noMoXxeT Bam:

* [pUBOOWUTE NPUMEDBI XMMH4YECKNX SABNEHWIA U HA3LIBATL WX

; NMpueeaure o~
NpU3HaKK, KasarenscTea Toro,
*  pasNMyaTh XMMUYECKME M DUBUHECKNE ABNEHIA. B ARSI
O3HAKOMHBIIHCH CO CMECAMM H (DU3MUECKHMH AB- 23’:;;’”;3:“
H
HUSMH, BEI MOMCETEe CHeJaTh B
e ; 1 BIBOX, 9TO M B XoZe . o

HHU3HYECKHX ABJICHHI, U B CMeCcAX COCTAB BelllecTB He
H3MEHAeTCsA, 8 KOMIIOHEeHTEI cMeceil COXpaHAI T CBOH
cBoitcrBa. Hanpumep, npu TadHEuH Jba, KUTeHUH H
ZaMep3aHHAy BOAKI 66 MOJEKYJIEI COXPAHAOTCA.

AXumuueckme ABNeHuna. XuMuuecKue siBJIeHHUS OT-
ARYAOTCA OT (pHauyeckux. J[o HAYANA XMMHYECKOTO
ABJIEHHS CYMIECTBYIOT OJHHM BEINEcTBa, a MOcjae Hero
OHM IPEBPALIAIOTCHA B APYIHe BelecTna.

XumuyeckKkve ABNeHna — 370 U3MEHEHWA, B PE3yib-
TaTe KOTOpbIX 00HW BelleCTBa NpespallanTca B Apy-
rve. Mx Takke HaselBalT XMMWYECKMMK peakunamMn.

Yrobel yOeIHTHECA, NIPOMI30HLI0 JH XHMHYeCKOe AB-
JeHHe, HeOOXOAUMO ONPefeUTh HAJHIHE HOBBIX Be-
mecTB. [Ipomme Bcero aTo cgeaTh, KOr4a Halle 3peHne
duKcHpyeT NPH3HAKH XHMHYECKOro SABJIEHHA: BHI-
AeneHHe rasa, o0pasoBaHMe ocafKa, MSMeHeHHe IiBe-
Ta, NoABJIeHHe cBeTa W Temna. Ha uzobpaxEéHHBIX Ha
puc. 39 (cM. c. 64) npuMepax XMMHYECKHX SIBJICHHH
BRI HAWIETe 9TH IPHU3HAKH.

K npusHaxKaM XUMHYeCKHX ABJIeHHH OTHOCHTCA H
moABJeHHe 3anaxa. [JocTaToYHO JEeTOM I0JepHHAaATDL MAC-
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Puc. 39. MpH3Haku XMMUYECKUX ABISeHWA: a — Belgenenue rasa; & — obpasosaHue
0CAaaKa; B — W3MEHEeHUe LIBEeTa; I — NOABASHWEe CBETa W Tenna

Onasunie NACTBS,

neperHyBeas,
oforawainT noYsy
MATATENbHBIMK
BeLjecTBamm

'

HBIE€ OPOAVKTEL HECKOJMLKO JHeHl MM Jae 4YacoB BHe
XOTOMUIBHHMKA, KAK OHH HCNOPTATCA H OYAVT Hecbeno0-
HEl. IIpoH30mLI0 XMMHEYecKoe ABJIeHHE.

MpW3HaKKU XMMWUYECKMX ABNEHWIA — BbIQENEeHWe rasa,
obpasoBaHwe ocagka, M3MeHeHue UBeTa, NoaBneHne
3anaxa, ceeTa v Tenna.

MlNHueHue KakKk npupogHoe XMMUWYecKoe fBNeHue.
3agyMBIBAJHCE JIX BEL HAaJl TeM, IIOYEeMYy B I'VCTOM Jecy
MBI HE « TOHEM » B OMABIIEH AHCTEE M KYAA B IPUPOJE He-
Ye3a¥0T OIABIIAE BeTKH JepPeBbeB, IJIOAEI, BEICOXIIAA
Tpaea? [JelcTBHTENLHO, €CTh HAJl UEM 34 JyMAThCAH.

Ilpu 6raronpHATHBIX VC/JIOBHAX OTMepHIIHe OCTATKH
pAaCTeHHHA H JKHBOTHBIX HeperHHBaioT. 'HHMeHHeM Ha-
3BIBAIOT NPHUPOJHOE XWMHYECKOe SABIeHWEe, B NpOIecce
KOTOPOTO OpraHMYecKHe BellecTBd, IPEeHMYIIeCTBEeHHO
6enkH, IpeBpPANIA0TCA B APYTHE OPraHWYecKHe, 8 TAKMKE
HeopraHwyecKHe BelecTBa. B pe3ynbraTe rHHEHHA [10YBa
oboramaercs MUTATEIBHBIMH BeIIeCTBAMHE (MIEPErHOEeM).
T'anennio crocoGCTEYIOT BAAKHOCTE, DAKTEepHH, OrpaHH-
YeHHBIH JOCTYII BO3AyXa. [[PU3HAKOM 3TOr0 NIPHPOLHOTO
XMUMHYECKOT0 ABJIEHUA ABJNAETCA BEIACIEHHUE TeIIA.

B npomecce ramerna oGpasyioTca Goaee IpocThie Be-
nrectea. OHM NOMAKANOT B IIOYBY, BOAY, BO3AYX, CHOBA
HOTVIOMIAXOTCA DACTEHHMAMH M YYacTBYIOT B oDpasoBa-
HHH HOBBIX OPraHMYECKHUX BEIlecTB.

Bnarogaps FHMEHWIO HE HakanIuesalTcs OoTMepluve
OCTaTK¥ OPraHM3MoB, a noysa 060rallaeTcs NeperHoem.



910 BajKHOE B NPHPOZEe XHMH4YECKOe ABJIeHMe B I10-
CEAHEBHOM JKUBHH YeJI0BEKA He BCET/A MeIaTelbHO, I10-
ROJBKY H3-3a THHEHHHA OPOAYKTE! IHTAHUA CTAHOBATCH
BEENPUTOAHBI K yoTpebneruio. [IpenaTCTEYIOT THUEHUIO
DD JeCKHX BEIIeCTE B IIHMINEBLIX IIPOIYKTAX KOHCep-
BEpoBaHHe, OTBADHUBaHHE, COJEHHE, 3aMOpaKMBaHHUE.

B opupoje NpOMCXOLAT MHOMECTBO XHMHYECKHX SB-
ZeEnii. Hanpumep, B pacTeHHAX M3 YIIeKHCJIOTO rasa
§ BOJbI 00PA3YIOTCA OPranuveckye BellecTBa H Heobxo-
fRIEE IS SKHU3HY KUcaopok. Baarogapa xMMUYeCKHM
eHNUAM OPraHU3M JKHBOTHBEIX M YeJIOBEKa IMOJIydaer
8 HeoOXOAHMOE IJI8 POCTA ¥ PASBUTHA.

e S

KoHcepenposaHne —
cnocob npensTcTens
THHEHO

Konunka aHaHwiA

XMUYecKue ABNEHWA NI0aW HaYYWNMChL OCYLWECTBNATL B Na-
oOpuAX W Ha 3aBogax. Hackonbko 3TO BaXHO CeilYac, Bbl
eTeck exenHesHo. MNpexaoe Bcero 8T0 NPOM3BOACTRO
METAI0B, Kay4yka 1 PE3WHbI, NNACTMAaCC, NOKPBITHIA AN KPbILL
§ mona, ueMeHTa, yoobpeHuia ana pacTeHuid, nviiessix poba-
BOK [51A XWBOTHLIX. Kaxpoe M3 3TUX NpOM3BOACTB YenoBex
‘DCBavBan B pasHoe epemsa. M3y4ana WCTopuio, Bbl Y3HaeTte o
'BPOH30BOM W XKENE3HOM Bekax. HasBaHns NOATEBEPXAAIOT BaX-
HOCTE OCBOEHHbIX YENOBEKOM XMMUYeCKUX ABNeHWA, Bnaropa-
PR KOTOPbIM eMY YAAN0och 3aMEeHWTh KaMEeHHOE KOMbE, aepe-
BRHHYIO GOPOHY METANNWMHECKMMK OPYOUAMM,

CranbTe nccneposarensmMmn npupoasl

| BbicywmnTe CKOpAYNY ABYX KYPUHBIX AN, M M3MENbYATE eé. ™
[ Mony4eHHbIN NOPOLLOK Pa3fenMTe Ha ABEe YacTW M NOMECTUTE L &
{B gBa ctakaHa. B oguH Hanelite 2 CTONOBbLIE NOXKM BOABI, B
| Apyroii — cTonbko Xe ykeyca. HabniwopaiTte 3a M3MEHEHWUAMK
8 06oKx cTakaHax. B kakom na Hux HabnoaaeTca XMMU4eckoe
aeneHne? Kak exl 06 atom yadanu?

F NMpoBepka 3HaHUWA

1. Kakue aBNEeHWA OTHOCATCA K XMmMmyYeckum? [Mpueegwnte
npUuMepbl XMMNYECKWUX ABNEHHUHA.

2. Kakme NnpuaHakn xMMWYecKnX ABNeHKA BaMm U3BECTHBI? L]

3. MNoyemy CKMCaHME MOMNOKa ABNAETCH XUMWYECKUM SBNSHWU-
€M, 2 TaaHue nbpa — puamveckm?

4. 3anuuwnTte B TETPadb XMMWYECKWE ABNEHWA, KOTOPbIE Bbi-
NOMHAETE Bbl W YIEHbLI BALWWEA CEMBW B NOBCEHEBHON XN3HW,
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BecrnioMHMuTE
coCTas i CBOWCTEA
BO34yxa.

§ 16. TopeHue. NMoBTOPAEMOCTb
U B3AMMOCBS3b SBA€HUM B NpUpoAe

MayuyeHue naparpada NOMOXET Bam:

Ha3blBATb YCNOBUS, NPW KOTOPBLIX NPOUCX0ANT ropeHne;
XapakTepu30BaTbk MOPEHWE KakK XMMWYECKOe SABNEeHWe W
0OBACHATE 8ro 3HaYeHKE;

* [PUBOAMTE NPUMEPHLI NOBTOPSRIOWMXCA RBNEeHWA, 00bAC-
HATE BE3aMMOCBA3b ABNEHWA.

Fopenme. HMs npegsigymero naparpada sel y3HAIH,

YTO BRIJleJIeHMEe CBETa M Tenna ABIAeTCA IPHIHAKOM
MHOPHX XWMHYECKHMX ABIeHHH. Peaknuu ¢ TaKHMH
NMPUBHAKAMM IIONY4YHJIH 0Diljee HA3BAHHE — TrOpeHHe.
Topenue ABAAeTCcA PACHPOCTPAHEHHBIM XHMHYECKHM
ABJEHHEM, ero 4eJoBeK H3JABHA HCIOJAB3YeT ¢ I0Jb-
soii pisa cebsa (puc. 40).

6 B

Puc. 40. Mpumepsi ropeHus: a — ropsat cee4u; 6 — OroHb B KaMUHE;
B — CropaHue NpupoaHoro rasa s ropeske rasoson ninTsl

?.

FopeHne — 3TO XMMWYECKOE ABNEeHWEe, NPU3HAKOM
KOTOPOro SBASETCH BblaeneHre ceeTa 1 Tenna.

Ycnoeua ropeHuMsi. PacnpocTpaHEHHBIM ABJSAET-

cd TOpeHHe BellleCTB B KHCJA0POJe, KOTOPHIH BXOZUT
B COCTaB Bo3Ayxa. KamJoe BemecTBO XapaKTepH3y-
eTcs ONpPEeeIEHHOH TeMIepaTypol BOCIJIAMEeHeHHHd.
Tak Ha3bIBAIOT TEMIEPATYDY, IPHA KOTOPO HaYMHAET-
ca roperue. UYrobsl 3aropeJica MeTaH B ra3oBoi niaure,
IOCTATOYHO fae MCKPBI WIH BAXKKEHHOH COHUKH.
A 9yT0obBEI JOCTHYE TEMIEDATYPEI BOCILTAMEHEeHHA VIUIA,
ero HYyKHO HATPEBATH 3HAUNTENILHO AOJIbIIE.
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Ina npouecca ropeHWa HeoOXoOWMbl OBa YCHOBWS:
co3faHne TemnepaTypsl Buille TemnepaTypsl Bo3ropa-
HWA BewecTea u cBOOOAHBIA 0CTYN BO3AYXA.

| IIposeném onbIT. 3a:KEM ABe ONUHAKOBLIX CTEAPH-
[BOBEIX cBeun (CTeapHH — OPTraHHYECKOe BelecTBO).
!),uny HaKpPOEM CTeKJIAHHLIM KOJNAKOM HIH OOIBIIHM
[EEMIYeCKHM CTAKAHOM. BTOpyIO OCTABUM OTKDBITOMH.
;@eq:a MOf, CTAKAHOM IOTOPHT HEKOTOPOEe BpPEeMA H
{@moracHeT, TOr/la K&K BTOPad HPOJOJIKAET FOPETh.

. DTHM ONBITOM MBI NIPOBEPHUIM 004 VCIOBHA rope-
{Ema. Bropoii cBeye He OrpaHHYHBAJIH JOCTYII KHMCIO-
{poza, Torga Kak JJIA MepBoil crakasoM OBl DepeKpPhIT
{moeTyn BOBAYXA, CJIEIOBATENILHO, B KHCIOPOJa.

IToxa cBeua ropena moj CTAKAHOM, OT Heé BO BCe
leTropoHsl pacnpocrpananca ceer. IIpUTPOHYBINHCE K
lerarkany pyKo#, OIIYTHM TeILIo.

Teneps, Korjga MBI BHIACHMIAH VCJIOBHA TOpeHHHA,
JAErKO ONPEeAeNUThCA ¢ IPYTHM BOIIPOCOM — Kak npe-
KEpamumb 2operue. BesyciosHo, ciaeiyeT IOMHHUTE 06
VEasaHHBIX YCJIOBHAX, TONBKO AelicTBOBATE HAOGODOT.
Hano npexpaTHTE JOCTYVII BO3AVXa H CO3JATE TeMIIepa-
TYDPY HH)Ke, YeM TeMIIepATYPa BO3ropaHusd.

Topexue Ha cnyxbe Yenoseka. Brepsbie YelI0BEK
O3HAKOMMJICA ¢ TOPEHWEM B NIPHPOAHBIX yciaoBuax. B
Te TAJEKHe BpeMeHa YeN0BeK eT0 W OIMAacalcH, ¥ OXH-
aayn, Bosajcs, MOCKOABKY OT MOJTHHM BOZHHKAJIH NIO-
Faphl, 4 OKHIAN, IOTOMY 4TO KOCTED NAPHI TEIJo U
CBET, MOXHO OB1JI0 IPUIOTOBUTE NUINY, OTOHB OTIIYTH-
BaJl XHITHUKOB,

ITpomjo MHOrO BpPeMeHH, IpexXje 4HYeM dYelOBeK
HaV4YHJCA HE TOJBKO IOJJEepXXHUBATH OIOHEB, HO H
caMm ero gobelBaTe. To ecTh HAYYHJICA HE 3aBHCETEH OT
OPHUPOJLI, & CAMOCTOATENBHO OCYINECTEIATE XHMHAYE-
CKOe ABJIEHWEe TOPeHUA.

Ceituac 5T0O ABIeHHe NPHUHOCHT YeJIOBeKY OO0JIBIIYIO
moas3y. Biraromapsa ropeHuo BHIpaOATHIBAIOT 3JJIEK-
TPOSHEPIHi0, TOTOBAT MUINY, OCBEIIAIOT U 060TpeBaloT
FMJIHINA, IPDHBOSAT B ABHKEHHEe aBTOMOOHIN, J0OBI-
BaIOT METAJLJIBI, H3rOTOBJIAKT CTEKJIO.

OneIT N0 BLIABASHWIO
YCOBMIA FrOpeHns

Moaymanre, kak
npu TyYLWeHmn
noxapos rpe-
KpauwianT 4oCTyn
BO3Ayxa M cO30ai0T
TeMIeparypy Huxe
TemMneparypsi BOG-
nnaMeHeHns,

Tennoeas
AMEKTPOCTaHLUMNS
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Puc. 41. Cmena Bpemén roga

MoeTopseMoCTb U B3aUMOCBA3b ABNEHUA. fsie-
HUAM IIPHCYIa NOBTOPAEMOCTE. [leHb YepeayeTcs ¢ HO-
upio. IloBTOpPAIOTCA BpeMeHa roja, IOCHe JeTa HACTY-
maeT MMeHHO OCeHb, a4 He Apyroe epeMs roga (puc. 41).

B npupoge 6uogsoruuyeckue, U3nUecKHe U XHMUAYE-
CKHe ABJIeHHSA TeCHO CEA3AHLI MeM Ay coboil. Bam 13-
BECTHO, 4TO 063 XMMHUYECKHUX ABJIeHNUH He NPOUCXONAT
fuonorudyeckue. Beas M3 BemecTB, KOTODPBIMHE TIHTA-
IOTCHA PacTeHHHA H AHMBOTHRIE, B X TeJax obpasyioTcd
HOBBIE BEeIleCTBA, IpUcyIine uX opranuamam. 06pazo-
BaHHE B 3eNEHBIX PACTEHHAX OPraHHUYEeCKHX BeIlecTB
B3 HeOpraHW4YecKMX codyeTaeT XHMMHMUYecKoe (IoABIe-
HHe HOBOTO BelllecTBa), OHoJIoTHUecKoe (pACTeHHe pac-
TéT) ¥ QH3HYeCKOoe (CBeTOBOE) ABJIeHHA.

Mpr He omubéMes, eciiM CKa)KeM, 4To (PHU3HUYecKHe
ABJICHNA CBA3AHBI ¢ XuMuEYecKuMH., Ceasp Quszuge-
CKHMX H XMMHYeCKHX ABJIeHHHA B3aHMHA.

Mpumepbl CBA3SU PU3INYECKUX U XMMWYECKUX ABNEeHUI
+ Monekyns NOCTOAHHO OBUral0TCSA.
* Y7100bl NPOW30LWIIO XMMIWYECKOE SBTEHWE, BELLEeCTBa YacTo
HarpegealT, OCBELLAIT, M3MENbBHAIOT, CXXMMAIOT, PACTBOPRAIOT.
- BapbiBbl BEWECTB COMNPOBOXOAIDTCA 3BYKOBLIM ABMEHHUEM,
a ropeHve — CBETOBbIM W TENNIOBbIM.



Konunka aHaHwi

ECTb Takaa npodeccus — noxapHslid. 310 npodeccus du-
: KW CW/bHbIX, PELWKWTENBHBIX M CMEeNbIX My:x4MH. Korpa B
(BA4YEeHHOM NNameHem OOoMe HaxogATcs Awoau, To Hano
OBEHHO MPUHUMATL NPaBWAbHOE pelueHMe ONa ux cnace-
. Moatomy 5Ty npodeccuio BolBUPaIOT MYKECTBEHHLIE,
bHLIE OYXOM NIOAN.

ByasTe 3awmTHMKamMmM Npupoabl

JNerko kocTEp 3axevb, HO CAOXHO noracute. M aTo gen-
TeuTensHO Tak. Ckoneko necos yHMHTOXWUN GecnowanHsiii
OHb, CKOJILKO XWBOTHBIX Norubno B8 HEm! MTMOHYT B OrHe 1

ﬂc}xapu BO3HWKAIOT NPEWMYLLECTBEHHO W3-3a HebGpex-
0CTU Yenoeeka. He 3abweiBaiite 06 aToM Hwkorga, Byaete
BHUMATENbHL! U OCMOTPUTENLHBI C TAKMM XMMUYECKWUM siBNE-
em, Kak ropeHune. MoMHUTE 1 BbINONHANTE M3BECTHLIE Bam

DABMA NOBELEHWNA C OrHEM,

-

Npoeepka 3HaHWUA

1. NpoeseauTe oBoyXOeHWE, KAK B NPOU3BEOSHUAX XYO0XHW-
c0B 0TODpaXeHbl Ce30HHBIE ABNEHUA NPUPoabI.

. Kakoe xMMUYeckoe SBNEHWE Ha3blBaloT ropeHuem?

3 HaaoBuTe YCNOBWA ropeHus.

4 Kak npekpaTuTe ropeHua?

5. Moyemy ropeHne BeUlecTE OTHOCAT K XUMUYECKUM ABNe-
HAAM?

6. CocraeeTe coobueHue «[ToBTOPAEMOCTb ABNEHMA B HEXMK-
BOI Npypoge=, MCNonb3ys eCTECTBEHHOHAYYHYIO CNPABOYHYHD
auTepaTypy v VMIHTepHeT-pecypchl.
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2\ SN SN R
TecToBble 30A0HUS K rAcBe |

1. ¥YKaxure eCTeCTESHHYIO HayKy, M3y4alwulyw cTpoe-
HME U B3aMMOLeicTBNE OPraHu3mMoB.

A reorpadcpuns B Guonorus

B dur3nka I xumua

2. Kakoii npuBop Mcnonb3yloT Ans uay4eHus HebecHsbix
Ten?

A Teneckon B pynetky

B komnac I mukpockon

3. YcTaHOBWUTE COOTEBETCTEME MeXay XapakTepucTukKa-
MU Ten npupoasbl v npuéopamm ana UX U3MepeHus.

1 macca A nopzopHan Tpyba
2 nMHEeRHbIe pasMepsbl B pyneTka
B Becbi

4. K akcnepuMeHTy cnefyeT OTHEeCTH:
A wayueHue zeézgHoro Heba B Teneckon
B HabniogeHue 3a NoBeJeHWeM NTuL B NpUpoae
B HabniogeHne 3a pocTOM pacTeHWid B cneyMmansHo
CO3faHHbLIX YCNOBUSAX
I onpepgenedue oNKHEl NeHana

5. Kakoit meTtog W3y4eHus Npupoabl NOMOXET LUKONb-
HUKaM onpenennTb ANUHY NUCTheB BepObi?

A HabnoopeHue B aKCnepumMeHT

B namepeHue I MmogenupoBaHue

6. LUkonbHUKAM NPeacTouT OnNpeaenuTe, B KakKo#
BOAe — TENNOoM MNK XONoAHOKW — Ny4lie pacTBOpPAETCH
caxap. KakMm mMeToAoM M3y4YeHUa Npupoabl UM cnepy-
€T BOCNoNbL30BaTeCAT?

A HabnioggHWeM B skcneprMeHToM

B namepexHuem I mogenMposaHnem
7. BoibepHUTe BELWWECTRO.

A BO3OYX B zonoT0€ KONbUOo

B cTyn I yrnekucnblii ra3

8. B kakom nepeyHe bBonble Ten, 4em BelecTs?
A TOnonb, caxap, Boaa
B xeneso, cTEKNAHHAasA Basa, cepebpo
B marHuT, kMcnopog, ckana
I noBapeHHas CoMNb, YINEKUChbIA ras, 30N10T0e KONbLUO

9. Kmcnopop, ¥ KpeMHWiA — 3T0:
A monexynsl B npocTeie BELWECTBA
B cmeck I xMMUYecKne anemeHT ol
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10. Buibepute cMmech.
ABoga B MOnoko
B xenezo I yrnekucneiia raz

11. Boga oTHOCUTCS K:

A NpoCTeiM BELLECTEBAM

B cnoxHbiM BeLWECTRAM

B BelecTBaM, KOTOPbIE COXPaHAnT dopmy
I cmecam

A cmech BoAbl M caxapa
B cmeck Necka v NOBapeHHOA conmn
B cmeck BoObl M Necka

F?. Kakyio cMech MOXHO pasgenuTb GuneTpoEaHuem?
l I’ cMech KenesHslx ONWNoK W caxapa
E

[13. Yxkaxute GHaMUnMI0 BbIAAIWErocs YKPauHCKOro
{bﬂéuom-nawpanucra .

i A Mapauensc B BepHaackuid

E B JlomoHocoB r JapewH

[ 14. YcTaHOBWTE COOTEETCTEME MEXAY BellecTeamMm 1 nx
| eBoiicTBamu.

1 kmcnopog, A coxpaHser popmy
2 xeneao B He coxpaHseT hopmy
B 3anonHseT Beck NpeaocTasneHHbIA
emMy 06LEM

I' npuTarnBaeTCca MarHMToM

15. YKaxwuTe NMWLIHIOW ON8 MONOKa U BO3AyXa Xapakre-
PUCTUKY.

A coxpaHsioT hopmy B umeloT pasHelid LBET

B nmMeloT 0gMHAKOBLIA LBEeT I Texkyune

16. YkaxuTte duan4eckoe sBneHne.

A ropenwve gpoe B o6pazoBaHue paB4MHbl
B TasHwe nbaoa I ckMcaHve Monoka
17. YkaxuTe XMMU4YEeCcKoe ABNeHue.
A nonért nTuusl B ropeHue cee4yn
B obpazoBaHWe BONH I HarpeeaHWe BOObLI
18. K kakum ABNeHUAM OTHOCUTCH NeHue CONoBba?
A MEXaHWYECKIM B 38YyKOBLIM
B cBeTOBEIM F MarHMTHBIM

19. YcTaHOBUTE COOTBETCTEME MEXAY ABNEHUSAMW NpPu-
poAabl M UX NpUMEepamm,
1 xmmudeckoe A karuTca mad
2 buavyeckoe B pactéT pebéHok
B pxaeeeT reo3nb
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17.He60. HeGecHas cdepa
18. 3BE3AbI U CO3BE3AUS

9. CoaHue




BocnoMHuTE COCTAR
CoOnHEYHOH CMCTEMSI.

B

Puc. 42, HeBecHsle Tena:
a — ConHue;
6 — flyHa; B — 38E3461

74

§ 17. He6o. HebecHas cdepa

MayueHue naparpada NOMOXeT BamM:

pasnu4aTts HebecHsle Tena;

HA3LIBATE TOMKK W NTMHKK HebBaecHoN cdeptl;

OB BACHATL NPWMYKMHSLI BUOMMBIX ABWKEHWA HEGEeCHbLIX TeN K
vaMeHeHMe Buaa 38ésaHoro Heba B TeveHue roga.

Vayuus npeAplAyIIVIO IVIABY, BBl HAYYHJINCE
pasnIu4yaTk M XapaKTepHU30BaTh (QHIHYECKHe
rena. Tena, ¢ KOTOPEIMH BEl 03HAKOMHJINChE, —
aTO 3eMHBIe Tenxa. B mnpHpoae ecTk TaKke
uebecuble Tena (pue. 42) — ConHile, 3BE3ILI,
3emnsa, Jiyvea n ap.

He6o0. [uém suaguMm Hax coboit ConHne, a HOYBIO
Ha GezobnauHoM Hebe BHUIHEI 3BEs3anl # JIyHa.
HeroopViHEHHBIM II830M MOMXHO YBHIETH OKO-
a0 3 000 seéan. OHM OTIMUYAIOTCA pasMepaMi U
APKOCTHIO.

Bam yixe H3BECTHO, YMTO ILJIAHETAa Bemsd HMe-
er (hopmy Imapa. PasauuaioT €€ CeBEepHYH H
FOCHVIO 4acTH — MoJymapuda. 3eéanHoe He0O B
Cepeprom u K3KHOM NONyIIapHAX OTAHYaETCH.
Mpr xupéM B CeBepHOM DOJVIIADHH ¥ BHIMM
oAHO 3BE3gHOe Hebo, & KHTENHW MEHOH YacTH
BeMIM BUOAT €0 APVIUAM, HO H TAM HACYUHMTHIBA-
ercss okoxo 3 000 aeézn. CrenoBaTelIBHO, eClIH
oboliTi BOKDYr 3eMmiaM, TO Ha 3BE3fHOM Hebe
MOJCHO HEBOODYXEHHEBIM TJa30M YBHIETH A0
6 000 zBézn.

Hs npeasigyieii rnagsl Bl 3HaeTe, YTO 4eJI0-
BEeK A HCCAeNOBAHUS IPHPOALI COBAAN VEEIH-
yuTeabHbie IpHbopsl. MHOTrHe H3 HHX HCHOMIL-
3VIOTCA NNA H3y4eHUdA 3péanHoro Heba. Ecau Ha
Hef0 MOCMOTPETE B OMHOKIE, TO MOMHO VBHIETE
3p631 60JLIIe, YeM HEBOODVIKEHHBIM I'IA30M, & C
MOMOINBI0 TeJeCKOIa MCCeLOBaATeNb 3BE3THOTD
Heba OTKpBIBaeT A8 ceba MUIINOHEL 3BE31.

HebGechras cepa. Msu umeer Gopmy mapa,
a ero pe3HHOBaA WIM KOMaHas o0ONOYKa



HaswiBaeTca cdepoii. ¥V cdeprl ecTh

BHVTPEHHSA H BHEIIHAS NOBEPXHOCTH.

IlpencraBnenue o wHebecHoit cde-
pe BOZHUKJO B IaybOHOH APEBHOCTH.
Jronu gyMaaH, 4TO HAZL 3eMiéil cyine-
eTBYeT KYIOJ B BHJe chepkl, HA BHYT-
peHHell MOBEPXHOCTH KOTOpPOH HAXO-
marca Connue, JlyHa W 3BE3ABI. ITO
OpenCTABJIEHNE He COOTBETCTBYeT Jeii-
CTEUTEJIBHOCTH. A CcBA3AHO 5T0O OLLIO
€ OrpOMHOH VIANEéHHOCTHIO HebDeCcHBIX
TeJ OT HAIIeH NIaHeTEl.

Hayuaa 3Semio, UYEI0BEK CO3AAT ed
Mogens — raobyc. 9T0 yMeHBIIeHHAadA
KOOHA B BHJe NIApa 3¢MHOH MOBePXHOC-
TH ¢ KOHTHHEHTaAMH, OKeaHaMH H MODS-
MM, TOpaMH ¥ paBHHHaMmu. I'nobye gaér
BOZMOYKHOCTE ODHEHTHDOBATECA HA 3eM-
Je, IPOJOJIKATE €€ HayueHHe (puc. 43).

ITogobuo rmobyey SeMan YeaoBeK
CO30AN TaKKe MOIeNb I8 H3VIeHH:A
3BE3nHOro Heba ¥ OPHEHTUDOBAHUA HA
séM. Mopens maspanu HebecHoil cde-
poii (puc., 44), Ona umeer CesepHoe
H IO0:xHoe moavinapua. Ha Beid rTak-
e eCTh HOJICA, KOTOPHIE HAZBIBAIOT
Cepeparnim  ®  HOKHBIM 2 DodOCaMH
mMupa. JIMHWO, pDasiendwmyin Hebec-
HVIO chepy Ha ABA moayInapkrs, Hassa-
a1 HeGeCHBIM IKEATOPOM.

Puc. 43. nobycei

EBHHT CesepHbli
+——a nomoc

JknanTUka MUpa

\:— bs
Ock ' 3emrm
rpDa Q
/ :
P

I“a
I

“{,Heﬁecuuﬁ
- akeatop
HOsHBIA
nomoc \7/& + ~___HefecHbii

MHpa MEDMOMEH

Puc. 44. HebecHas cepa

Hebecnana chepa — 370 BHYTPEHHAA NOBEPXHOCTb
soobpaxaeMoro wapa npou3BONLHOrNO paguyca, Ha
KOTOpom HebGecHble Tena pacnonoXeHbel Tak, Kak &

HabnwopaTens BUOWT MX Ha 3BE83aHOM Hebe.

Touka, KOTOpPaA HAXOOWUTCH Ha HebecHoil chepe Han
roJioBOH HabawaaTeN s, TOJIYIHIa HA3BAHNE 3eHUT. JDTO
HauBLICIIAA TouKa HebGecHoi# chepsl. OKPYKHOCTL Ha
mebecHoii cthepe, NepecerawNIad MOJM0CA MHPa B TOUKY
3eHHUTA, HABBIBAIOT HeDeCHBIM MePHIHNAHOM.
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Puc. 45. Cyto4dHoe spawjeqHue
HebecHoi cepsl

Kak Ha rmobyce MOMHO HalTH pasiHd-
HbIe O0BEKTEI 3eMIH B ONPEeleluTs PaccTo-
HHEe MY HUMH, TAK ¢ IOMOIILI0 HebecHOH
chepbl MOXKHO 9TO CALNIATE 11A HeDeCHBIX TeJl.

Hebecraa cdepa mnomoraer pemarsb
HMpaKTHYeCcKHe 3aJadi: onpeleNATh MOJo-
sHeHHe HeDeCcHBIX TeJs Ha 3BE3gHOM Hebe,
Ha0JIIATE 34 ABHKeHHeM HeOeCcHBIX Tea U
ONHCBIBATE BE3AHMMHOE HX NOJIOXEHHE.

AevxeHune ten no Heby. Herpyauo voe-
OHUTLCSH, YTO 3BE3ARI U ApYyrue HebecHLIe Tena
H3MEeHHAI0T CBOE moloxeHue Ha Hebe. s
3TOro BRIOEPEM MECTO, C KOTOPOIO XODPOIIO
BHAHO HeO0 H BO3JIe KOTOPOTO PACIIONIOKe-
HEI ONpeIeléHHLIe HeIoABHKHBIe TpeIMe-
TEI (JOM, ZepeB0), H HauHéM HaDI0IeHHe.
JTuéM MBI VBUIHM HA HeDe geusenue ConH-
ma cjaeBa Hanpapo. Beuepom HeDO sacmaer
apéagamu. Beibepem omHy ambo gBe caMbie
APKHe 3Be3jibl, 3alOMHHMM HX IIOJ0MKeHHe
Ha HeOe OTHOCHTeNBHO HeNOABMIKHBIX HA
SemMJe Tea — AoMa Uiau gepesa. Ecau Bo306-
HOBHTL HaOJIIOJeHHe 3a OIpeleléHHBIMH
3BE3maMH Yepe3 OBa-TPH Yaca, TO MOKHO
cAeNaThk BEIBOJ, YTO BCE 3TH 3BE3JLI mepe-
MEeCTHJKHCE Ha Hebe Tak xe, xax CouHie
AHEM, — CJeBa Haupaso (puc. 45, 46).

Puc. 46. demxenne Convuya no Heby
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CesepHoe H

Puc. 47. Kapra agé€szgHoro Heba

YCenoBHYIO OCh, MAPANIEIBHYIO OCH BpAIleHHA 3eM-
M, HASLIBAIOT ockio Mmupa. UMeHHO BOKDYT Heé Bpa-
miaeTcd 3Béaauoe Hebo. ToukH nepecedyeHHA OCH MHPA
c HebOecHOH cdepoil HAEIBAIOT NOJOCAMMH MHUpA.

3Bé3gHbIe KapTel M atnacekl. J[[na noapobHOrO
H3VUeHUA OTIAeJBLHBIX V4YacTKOB HebecHo# chepsl
JIOOH CO3Jalid KAapThI dBé3gHOro Heda (puc. 47). OHM
COCTABJEHBl AJIA KaMIOT0 IIOJAVIIADHA, 4 BCe KapThl
coOpaHBl B aTjace 3Bé3gHoro Heba., OH gaéT BO3IMOMXK-
HOCTH YVBUIETH U M3YVYATH DAGHBIE YYACTKH 3BE3THOTC
Heba 13 1000 TOYKK HA MOBEPXHOCTH SeMJIH.

Konunka anaHmnid

HabnwoneHwa 3a 38€30HbIM HEDOM NO3BOAMNK YH4EHEIM OT-
KDbITh CBA3b MEXAY CMEHOR BpEMEH roga U Takimmn HebecHsl-
MK ABNEHWAMM, KK M3MEHEHWE BbicOTel ConHua Ha Hebe Ha
NPOTSKEHMW TOOA, M3MEHEHWE oYepTaHuii JIyHbl, NoOABNEeHWe
OJHOM 3BEe30kl HA HOYHOM HeDe B pasHbIX ero To4YKax B Tede-
HWe ropa. Belno M3aBecTHo, 4TO rofg cocTaenaeT okono 3685 cy-
Tok. Takvim 0Bpazom, Ye B OanéExkomM NpownoM saknagbiea-
NMCk OCHOBLI KaneHoapd, B KOTOPOM MEPaMK ONA OTCHETA
BPEMEHM CTANKW CYTKW (CMeHa OHA 1 HOYK), Mecsl, (Konuve-
CTBO CYTOK MEXOY ABYMSA MOAHONYHWAMMK) U rof, (KONU4ecTeOo
CyTOK ogHoro nonHoro obopoTta 3emnum eokpyr ConHuay).
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Becnomuaure
Ha3BaHKusg
CO3BE3AMIA.

HetitponHas 38e3na
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CTaHbTe UccnenoBaTensMu NpUpoabl

Ha BOoKOBYID CTEHKY KAPTOHHOW KOPODKWM HaHecuTe W3-
GpaxeHwa 38830 0OHOro U3 CO3BE3MiA. 3aTemM Ha MecTe M30-
6paxeHuid caenaitte HeBonblwne oTeepcTua. Ha oreepcTrs
Hakneiite Benyiwo Bymary. Kopobky pasmecTuTe B TEMHOM
KOMHATE W OCBETUTE M3HYTPW: HA BHELWHel cTopoHe BynyT
BWOHbLI CUAIOLWWE TOYKKM — 3TO «3BE830bl HA HOYHOM Hebes». Ho
CTOWUT BKJIOYMTE B KOMHATE CBET, M MCKYCCTEEHHbIEe 3BE30bl
MCYE3a0T: OCBELLEHWE WX «TaCKHT», “

NMpoeepka 3HaHWIA

1. Ckonbko 3BE30 MOXHO YBUMOETL Ha HOYHOM Hebe
HEBOOPYXKEHHBIM rNazom?

2. Y70 HazwiealoT HebecHol chepoin?

3. O kaKux To4Kax v NUMHWAX HeBecHOol chepbl Bbl y3HaNW?

4. O6BACHUTE NPUHKHBI BUOAWMMBIX OBVXEHWA HEDECHbLIX Ten w1
M3MEHEHWSA BUOA IBE3AHOMO Heba B TeYeHMe roaa.

5. 3anuwmTe B TETPAOM HA3BaHWA M3BECTHLIX Bam HeGecHbIX Ten.

§ 18. 3Bé3Abl U Cco3BE3AUSA

HMayuyenne naparpada NoOMoXeT Bam:

0BBLACHKUTE, 4TO TAKOE 3BE34a, PA3NUYaTh 3BE3ab;
Ha3bIBATE 3BE30kI;

OMWCBIBATE COCTAB MEX3BE3QHOINQ NPOCTRAHCTEA;
Ha3blBaTk CO3BE30MA 3BE3QHOro Heba.

Kakue GbiBaloT 3B€3Abl. 388301 — CAMOCBETHIIH-

ecA pacKaJIeHHLBIe IIAaPhl, B KOTODPEIX NPOHCXOJHAT Ipe-
ofpasoBaHHe BeleCTBA C BBIAEJEHHEM DOJBIIOro KO-
Ju4ecTBa sHepruu. PaszHoobpasue 38631 HEBepPOATHO.
OHM oTAMYAKTCA TeMIepaTypoi, pasMepaMu, I[Be-
TOM, APKOCTBHIO U MHOIHMMHM APYTHMH 0COOCHHOCTAMU.
CymecTByloT 3BE3ABI, KOTOPBIE HA3BIBAIOT KapJaHKa-
mu. Hame ConHne — Toske Kap/iukK. 3BE31bI, KOTOPEIE
fonsme ColHIA B AecATKH pas, HA3LIBAIOT THIAHTA-
vMu., CyIIecTBYIOT TAKIKE CBeDXIHIAHTHI, OHH 6GOJbL-
me ConHna B cOTHH pas. OueHp MajJeHBKIHE 3BE3IEI
Ha3bIBAIOT HEHTPOHHBIMH 3BE3TaAMH.



3Be3Ll pasIHYalnT No UBeTY — ronybsie, Gesnsie, FonyGas
ménTele M KpacHble. Hauspicuias Temmeparypa V § ssesna
ronybeix 3Bé3n, HauboJlee HU3KAA — YV KPACHBIX.

ConHoe — 3TO 3Be3a ¥EJITOro IBeTa. Benas
YuéHble BRIACHUIN, YTO OCHOBHBIMHA XHMHUYECKHMH 3BE3aa
SIeMeHTAMM, U3 KOTOPBIX COCTOAT 3BE3MEI, ABIAIOTCA |

BOJOPOA ¥ TresiWH, & BCe JPyrHe NpeJicTaBlIeHbl B He- Kenras
DOJILINOM KOJMHYECTEE. i
Kaxk u Bce Tesia B IpHpPOJe, 3BE3ALI MOCTOAHHO H3Me-  KpacHas
saoTesa. OHY «POMKAAIOTCAY , «IKUBYT» H « YMHPAIOT» . BRI
Muorue 3Béznel, TakHe Kak CoxHie, CHAOT yiHe Knaccupukavms
O4YeHb JABHO, HEKOTOpBIe OAM3KH K 3aTyxanuio. Ho 3BE34 N0 UBETY

eCTh ¥ MOJIOBIE 3BE3bI.

3eéanbl — packanédHsle HebecHble Tena wapo- v%;‘

0Bpa3Hoii GopMbl, U3Ny4aoLmne CeeT. .
C napeBHHX BpeMEéH 3BE3IBI MNOMOTAIH JHOIAM

OpefCKAaskIBATE IOTOLY, OPHEeHTHPOBATHCA BO BpeMsA

H}’TEMEGTBHE, QCYVINeCTBIATE OTCUET BpeMeHIH.

Mex3e€3pgHoe npPOCTPAaHCTBO. 3Béaabl
VAaJIeHbl OQHA OT IPYroil Ha OTPOMHEBIE PACCTO-
sHAA. I[pocTPAHCTEO MEMIY HUMH BaIOJHAIOT
paspesKeHHBIN ras, IbLIb, MArHUTHEIE TOJS H
rocMuUecKHe nvun, O61axka MeyK3BESIHBIX TA30B
¥ IBLIIM HA3LIBAIOT TYMAaHHOCTAMHE (puc. 48). Paa-
JAHYAIOT HEeCKOJBKO BHIOB TyMaHHOcTeiH. Ecan B
mpegenax TYMAHHOCTH eCcTh 3B831LI, TO OHA CEe-
Tutca. Beaw ke B ofgaxax rasoB M OBLIH 3BE3]
HeT, TO TYMAHHOCTE HA3LIBAIOT TéMHOi. ['agoBrie
TYMAHHOCTH, COCTOALIMEe M3 BOZOpOAa, Teaud,
a30Ta, KUCJIOPOLa B Ip., OTAHYAITCS pasHoobpa-
aueM (opM, 3a YTO ¥ MOJYVYHJIH CBOM HA3BAHHA
(zanpumep, Ileamkan, Cesepuaa Amepura, Po-
serra, Cosa, anrens). Pasmeps! TYMaHHOCTEIH
OrPOMHELI — OT OJHOI0 KPasd K APDYIOMY CBeT MJIET
HecKonbKo Jer. ManeHpKHe, ORpyIno# (hopMbl
TYMAHHOCTH NOJIVYHIH HA3BAHWE IIJIAHeTADHEIX,
HDOCKOJBKY IO (hopMe HanoMHHAIOT HabIoTaeMble
B TeJeckon AuckM miaHer. CerogHs H3BECTHO

. Puc. 48. TYMaHHOCTH.
cepiire 1000 nanaseTapHBIX TYMaHHOCTEH. a — Ynutka; 6 — Babo4ka

79



Puc. 49. bonewias v Manas Puc. 50. Kpyr 3oanakansHsix
Megsenubl cozee3qui

Cozsesgne OpwoHa

Co3ee3pgua. Brui, HaBepHoe, 00paTUIH BHHMAaHHE,
4TO 3BE36I 00Pa3yIOT HA Hebe onpeeéHHbIE CKOILIE-
HUA — cosBesmusa. JIroau yvike aBHO JaTH UM padHEIe
HaspaHHA. AcTpoHOMEI pagnenuan Hebo Ha 88 cossea-
auH, HazeaHKua MHOTMX CO3Be3HH 3aMMCTBOBAHEI U3
IOpesreit I'peuuyu ¥ cBA3AHKBI ¢ MEPCOHAMMAMH MHUMOB
Hu Jerexy. Camoe M3BeCcTHOE CO3Be3He, BUJIHMMOE B Ha-
eM Doaymapun, — 3to Boasumiaa Measeguna. B uém
ceMb Hambosee sameTHBIX 3Béan. [lo dopme coseea-
oue noxose Ha Goabmoit xosii. [Hostomy Bonsmnroi
Koem — BTOpOe HayuHOE HA3BAHWE cOo3Be3usa Boib-
moi Measenuipl. Pagom ¢ Boasuioil Menseauneit Ha
3BE3AHOM Hebe BBl VBHAHMTE HeDOJBIIOH KOBHI — CO-
aseaaue Mamoin Measeguusl (puc. 49). fpuaiinas
aBeasa aroro cossezgma — Ilonspuas seesga. Omna
HaxonuTea 6amxke Beero K CeBepHOMY [OJIIOCY MHPA.
ITo eé monoxeHHUIO HA 3BE3JHOM Hele oIpeAe 0T HA-
npasaexnue g2a Cepep.

Co3se3agme — y4acTOK 3BE&3aHoro Heba C YCNOBHO,
HO 4ETKO 0BO3HA4EHHbLIMU FPaHULLAMM.

Konunka 3HaHui

Kpome n3BecTHbIX Bam Ha HebecHoW cdepe AHKWA, MMeeT-
CH Eelé NUHKA, Mo KOTOROW nepemeltasTcs ConHue Ha npo-
TRXEeHWW roga. E€ Hazsann aknunTukon (puc. 44, ¢, 75). Ha



3TOR NMHWK HebecHoW cdepbl HAXOOATCA 304WaKanbHbIe
co3ge3nuna. CNoeo «304Mak» B NEPEeBOLE C rPeYecKoro 03Ha-
yaeT 3eepb. C OaBHWX BPEMEH 304MakanbHeiMK cHMTani 12
co3eezpwii: Osen, Teneu, BauaHeupl, Pak, lee, Jeea, Bechi,
CkopnuvoH, Ctpeneu, Kosepor, Bogonei, Peibel (puc. 50).
XOTH W3BECTHO, YTO 3KNMNTHKA NepecekaeT He 12, a 13 co-
ase3aunii. TpuHaauaToe co3sesaue — 3MesHoceu.

MpakTrUyeckoe 3aHATHE

OnpeneneHve camMmbiX M3BECTHRIX CO3BE3aWii Ha KapTe
3B&3aHOro Heba

Bam noHapgoBATCA: KapTa 3BE3AHOro Heba.

Ha arom 3aHATMM Bbl Hay4YuTecb: HaxoOWTe Cambie
W3BECTHLIE CO3BE3ANA Ha KapTe 3s&anHoro Heba.

3apaune 1. Halgute Ha kapTte coasesave BonbwoW
Meneeanusl (Bonswoi Koew).

3apanne 2. Hailgute Ha kapTte 3séanHoro Heba co3ees-
ove Manoin Meaeeguubl (Manbia Koew).

3apanue 3. HailguTe Ha kapTe 38830HOoro Heba co3ees-
ove [pakona. CocuwTaiTe kKonuyYecTeo Hawbonee ApKMX
3eE3[ 3TOro CO3BE3AMA.

MpoaHanuanpyiTe pPacnonoXeHue camblx SpKUX 3BE3a,
aTMx cosBeznuin. NMoaymaiTe, 4TO OHW BAM HANOMUWHAIOT.

3anviunTe B TETPpanb U3BECTHLIE BAM HA3BaHWA CO3BE3aniA.

CraHbTe MccneposarenaMm NPpUpoabl

1. O3HaKOMbLTECE C KApTOR 3eé3pHoro Heba. HalanTe Ha
=eit cozpe3nwa bonswoi n Manoin Megseaud.

2. BmecTe ¢ poguTENsMU B ACHYID NOrogy No3gHyUM BeYe-
pOM BLIMOVTE HA VAWMLY W NONbLITANTECH HA 3BE3gHOM Hebe
HaNTK yKa3aHHbIe Belle cogsesnnsa u MNonapryo 3eesny.

NMpoeepka 3HaHUNA

1. YTO HA3LIBAIOT 3BE300N7

2. Mo Kaknm xapakTepucTUKaM pasnuyaioT 3eésab!?

3. Kak 388306l NOMOrawT Noaam?

4 YT1o TAKoe TYMaHHOCTL W KAKWX TUNOB oHa BrieaeT?

5. JainTe onpepeneHve CO3Be3ans.

6. MoXeT N, NO BaleMy MHeHWID, Ha 3Bé3aax ObiTe Boga?

Coasezgue [fpaxoHa



T
Bcnomaute
X8PaKkTepuCTHKA
ConHua kak 0aHoA
13 3BE34
BeceneHHom.

s OnuTep

§ 19. CoAHUe

Mayuyenne naparpada noMoXeT Bam:

* 0B6BACHWUTE 3Ha4eHne ConHua B NPUPOoLE;
e onucartb DAMXxaRWyo K Ham 3ee3gy — ConHue.

Pasmbiwunenna o ConHue. MEul Tak HPHBLIKJIMH, YTO
ConHIe e;xelHeBHO NoABIAeTcd Ha Hebe, 4To 4acTo
HeJOOIEHMBAEM €ro 3HAYeHHe JJA BCEro >KHBOIO Ha
Bemae. Ins Toro 4robel 3TO OLEHUTH, IIPEICTABETE,
yro ConHue mcyesno. Hebo mHan 3eMaéil mocTOAHHO
OyIeT KaK HOYHOE, TOJBKO CTAHYT HEBUAMMEI JIyHA H
IJaHeThl, KOTOPBIE cefYac HAM CBETAT OTDAYKEHHEIM
or Conumna cseroMm. Pacrenmsa, xoropsle Gaarogaps
Connny o0pasyloT OpraHM4YecKHe BeljecTsa, norub-
HyT. Tpapoa HBIM ¥HBOTHEIM HedeM OyJeT NHUTATbCAH,
H OHH He CMOT'YT BBIXKKTh. A 0e3 HUX He cTaHeT M XHIIT-
HUKOE. JIIoau TakKe ocTagyTed 6e3 NHIH.

IMpogomsxum HamK GQaHTACTHYEC-
kue pasmeimienus o Coname. Tem-
neparypa Ha Semie 0e3 CONHEYHOIO
TeIljga HAYHET CHHMKAThCHA, U ¢ TeYeHH-
eM BPEMEeHH IIOBepXHOCTh 3eMJH Ope-
BPATHTCA B NeJAHVID Oe3RHN3HEHHYIO
nycTeIHID. K CYACTRIO, 3TO CHOMETHI
IAf (PHALMOB VKaCcOB, IIOCKOJBKY
ConHile KaIbIH OeHB ITOCBIJIAET HA
3eMIK HUIHEHHO HeoOX oI MBLe JTVUH,
Hecyuue termio u ceer. ConHIe Harpe-
BaeT BO3AVX M 3€MJI0, 3ACTABIAET HC-
HAPATBCHA BOAY, YTO, B CEOK O4Yepensb,
HOPHBOLHT K 00paA30BaHHN BeTpa, 0b4a-
KOB M OCaJKOEB.

Pasmepbl ConHua. Pasmepn: Connna
¢ 3eM/IN KAKYTCA HAM HesHAYHTEIBHBI-
Mu. B gelicTBHTENLHOCTH €T0 pasMephbl B
109 pasz 6oabnie Mo cpagHeHHAo ¢ 3eMIeH
(pme. 51). Conmile — 5TO pacKaneéHHBIN

Puc. 51. CpasHeHue pasMepos HIap, TeMIOepaTypa KOTOpOoro COCTABIISA-
ConHua, IOnuTepa, Carypra n 3emny T Ha nosepxuoetH 6 000 °C, a Gmmxe u
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mesTpy CosHna gocturaer 15 MHIIHOHOB I'DagycoB o B
Ieancuio. ITockonsKy paccrosHue Memxay ConHumem u §
Semneit — 150 maH KM, TO Ha 3eMJI0 IONATAeT JIHIIb
| BByxMUHIIMAapAHAA YacTh TeIlia M cBeTa, HO 3TOro Jo-
| eraToyHO HMA FKESHHE Ha Haulelt nnanere, ConHne, KAy H
SBem1d, MOCTOAHHO BpPalllaeTes BOKDPYT CBOei OcH.

WeHHaa Ha paccToaHKnK 150 MnH Km.

|| M3meHeHus, npoucxoasme Ha
{ConHue. Ha CosHie nocTOAHHO IPOMCXO-
| 28T XUMHYecKHe SABJEHHS, COIPOBOMKIA-
| omuecs BhIAeNeHHeM CBETA H Temia B I'H-
| ranTckom KonmdecTBe. B cocras Conuna B
| OCEOBHOM BXOLAT ABA BENIeCTBA — BOJODOA
| & reamii. Bospacr ConsHua cocrapadeT He
| mesee 5 mapa ner. YuéHEBIE HOJATANOT, YTO
| mecmoTps Ha ¢BOI conmaublil BospacTt ConH-
| me mOYTH He H3MEHMJIOCH W GyJeT CBeTHTH
| emé MuaIMapael JIeT, I0Ka Bech BOJOPOJ He
| mpeBpaTHTCA B TeNNI.

| CoBokynHOCTH QU3UYECKUX H3MEHEHHH,
| mpoucxopamux Ha ConxHIE, HA3BIBAETCHA
coaHedyHOH aKTHBHOCTRIO. OHA H3MeHASTCH
maxasie 11 ner. 3a aro Bpema Ha CouaHne
EOABIAITCH M MCUYE3AI0T [IATHA, TPOKCXO-
| 2T B3DLIBEI M BCOBIIKHY (pHc. 52). B mepuog
coTHeuHOl agTHBHOoCcTH HA ConHIle BCE damie
WPOHCXOLAT BADBIBL M BCIBIIIKH, IPH 3TOM
' @bpa3yloTcs  CBePXMOIIHLBIE COJIHEYHEIe
ayan. YacTk M3 HMX JOCTHraer 3eMJIH H
' MOXeT Hapymars paboTy KOMIIACOB, pa-
AHOCBA3b, CKABLIBATHCA Ha CAMOYYBCTBHH
mogeii. [ToaToMy B MepHOJ COJHEYHOMH ak-
THBHOCTH BPAYM PEeKOMEHAVIOT YMEeHBIIHTh
speMA npebLIBaHIA HA COJHIIE, HE 3AT0PaTh,
& mionaMm ¢ OoapHBIM cepiuem wusberars
EPAMEIX COJIHeYHBIX Ny4eii. MameHenue ak-
susaocTd CoMHLA 0CTAETCA MOKA 3arajKon
EaH VUEHBIX.

&

ConHue — OGnuxalwas k 3emne 3se3fa, pacnono- ‘%
|
-]

Puc. 52. ConHe4YHble NaTHa

Puc. 53.
ConHeyHas KopoHa

83 |



Konwnka 3HaHWiA

BepxHre cnom ConHua HasbIiBalOT aTMOCHEpOr, B KOTOPOR
KaxkObliA cneayiowmid cnoid Gonee paspexeH No CPaBHEHWIO C
npeaeiaywmm. Cameli yoanéuHeid oT ueHTpa ConHua cnoi ero
aTtmocdepsl HasbiBaT CONHEeYHOMW kopoHon (puc. 53, c. 83).
Eé moxHo Habnoaate B Nepuod NoAHOMD CONHEYHOro 3atMe-
HusA. Takoe 3aTmMeHwe NPoMCcXoowT B NpYpPoAe peixko W npo-
OOMKABTCA HECKONBKO MUHYT. MNpUyKHa CONHEYHOro 3aTMeHua
obvacHeHa B § 30, c. 127. KopoHa okpyxaeT auck ConHua,
3aKpeIThiid JlyHol. @opma KopoHs! ConHUAa CEA3aHa C aKTMBHOC-
ThIO XMMHUUYECKWX ABNEHWA, NPOUCXOOAWMX Ha HEM. B Te gHw,
korga ConHue «Hanbonee akTMBHO», ero KOPoHa camasn spkas.

NMpoeepka 3HaHUA

& 1. K kakmm HeBecHeIM Tenam oTHocuTea ConHue? KakoBe ero
j pasmepb!?

= 2. Kakoe pacctoaHne mexay ConHuem v 3emMnein?

3. O6bacHWMTE, nodemy Ge3 ConHua HEeBO3MOXHA XWM3Hb Ha
3emne.

4. MNoyemy CoOnMHUE HaM kKaxkeTca Hanbonbwen 38e3non?

5. MNpueeguTe NnpuMepbl BaMaHrsa ConHua Ha 3emnio.

6. Kakve naMeHeHMsa NOCTOAHHO NpoucxogaT Ha ConHue?

7. OnWwuKTe B TETPAOW 3HAYEHME CONHEYHLIX NMyHER O KU3HK
Ha 3emne.

8. MoprotoeeTe MHGQOPMALWIO O ABNEHKMAX, NPOKMCXOOALLMX Ha
3emne Gnarogaps ConHuy. MposeawnTe obBcyxpoeHMe 3TOM MH-
dopmaumm B rpynnax.

§ 20. MNMAaHeTbI

MayueHune naparpada noMmoxeT Bam:

BcriomMHHTe, Kakie *  [PUBOOWTE NPUMEDBI MNAHET U XapakTepu30BaTh UX,
HebBecHble Tena *  ONUCLIBATL PA3NKMYKS MEXDY NNAHETON 1 3Be300A.
Ha3bIBAIOTCA

nAaHeTamu. Mnanersl. Br yixe 3xaere, uyro BoKpyr Coxmma

BPAILAI0TCA DasTu4YHbie HeOecHble Tena. OJHUMH H3
HUX ABJAAOTCA NaaHeTsl. IlIaHeThI — 3T0O OrPOMHEIE
mapoobpasHbeie HeDecHLIe TeJla, KOTOpPBIE Bpaia-
wTcA Bokpyr CoJHIA Ha pas3HBIX PACCTOAHHAX IO
onpenenéHHeIM opdouraMm. CeBeTAT OHH HA 3BE3THOM
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sEebe orpaxeénnpriM oT CoJHIIA CcBeTOM.
RoanyecTBO COJHEYHOrO CBeTa ¥ TellJa Ha
miaHeTe 3aBMCHT OT PACCTOAHMA, HA KOTO-
poM oHa Haxogurca or Coxana. Ilosromy
=eM AJbIIe TJaHeTAa PpacHoJoiKeHa OT
Connia, TeM HHE Ha Hell TeMOepartypa.

Tpynnbl nnasver ConHe4YHoW CUCTEMBI.
TnaneTsl, Bpamamounecsa eokpyr Conxna,
pasfensdioT HA ABe TDYINHL: IIJIAHETHL 3€M-
=0l PpYNOEI ¥ [LJIaHEeTH-THradTel, B nep-
svio exonaT Mepxypuii, Benepa, 3emasa u
Mapc (puc. 54). 3aTeM CAeIVIOT IIJIAHETHI-
ruranTel — Onurtep, Carypu, ¥pan, He-
ZTVH (pHrc. 53).

VyéHele [JOKAa3aaH, UYTO He TOJIBKO
Cosnnile, HO M IPYTHE 3BE3/bI HMEHT CBOH
mIaHeTEHL.

Mnavera — orpomHoe wapoobpazHoe
TENO, KOTOPOE [OBWXKETCA BOKPYr 3Be3bl
OTPaXEHHBIM OT HEE CBETOM.

Kpome Toro, uro sce nnanetsl ComHed-
Boii cucTeMbl ABH:KYTcA BOoKpyr ConsHiia,
OHH TAK{e BPAIlaloTCH BOKPYT CBOEH OCH.
BpeMst 0gHOTO TOMHOTC 000pOTa MIaHETHI
BOKDYI CBOEH OCH IOJIYYMJI0 HAZBAHUE CYT-
=, a eogpyr Conana — rop.

Tlnaveta Mepkypuid. Jrto 6mmskaiimas K
Connny mwiagera (puc. 56, c. 86). Haazsa-
=a B 4eCTh JAPEBHEPUMCKOro Hora TOpros-
au. [To paamepam u macce Meprypuii mo-
=0 Ha JIyay. OH HADOMHHAaeT €8 TaKKe
mo Buay. Ha moBepxXHOCTH 3TOH IIIaHETH
EMeTCH MOpbl B KpaTepsl, kar Ha Jlyne.
EpaTepsl — 3TO OKDYIJIble BOAAWHEI IIH-
puaoit 100—200 kM 1 ray0MHON HECKOABKO
mm1oMeTpoB. llockonsky Mepkypuil Ha-
zoauTca 6ausko or Conuna (58 maH kM),

Puc. 54.
3emHas rpynna nnaHer
ConHeqYHOR CHCTEMLI

HebecHoe
M CBETWT

Puc. 55.
fnaHeTel-rMraHTel
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Puc. 56. Mepkypuii

Puc. 57. Berepa

Puc. 58. Semns

ero NoBepXHOoCTh Harpesaerca no 400 °C.
Bokpyr ceoeil ocu Mepkypuii Bpaliaer-
¢cA OYeHb MEeNNEeHHO — CYTKH HA HEM CO-
CTABJAAIT 0KOJIO 176 3eMHEIX CYTOK, & Trof
npogoJiKaeTca Bcero 88 cyTok.

MNnanera BeHepa HasBaHa B YecTh
IpeBHEpPUMcCKOH DormHE J1100BH U Kpa-
coTel (puc. 57). Ha mefe oHa cuAeT gpue,
YyeM 3BE3]bI, H XOPOLIO BHAHA HEBOODY-
seéanpiM raasom. ITo pasmepam Berepa
MeHbIe 3eMJH, HMeeT NJOTHY ofiad-
HYI arMmocdepy, COCTOAILYID HIPEeHMY-
IIEeCTBEHHO K3 VIJIeKHCJIOro rasa. JTo
MO3BOJIAET YVIAEPsKHBATE TEIJI0, IO3ITOMY
Ha Benepe Temneparypa pJaske Bbllle,
yem Ha Meprypuu. IloeepxuocTs Be-
Hephl — NPEeMMVIIEeCTBEHHO DaABHHHEI C
HEeBBICOKMMHM XOJMAMH, HO €CTh I'OPHEIE
paloHBI M Ja)e OrPOMHBIH BYJIKAH BEI-
coroit 12 xm. I'ox Ha BeHepe cocraBager
224,7 3eMHBIX CYTOK, 4 CYTKH IIOYTH B
117 pas 6oasme, yem Ha 3eMJe.

Mnavera 3emns — paubonsiuadg
nJaHeTa 3eMHOM TIDYIIBE M eJUHCTBEH-
HAA, HMEIIIasg BOIIVIIHYVIO 000J0YKY
(pre. 58). Bozoyuisas 000n09YKa IIAHETH
HaseiBaeTca armocdepoiti. Ona cocrour
IPeHMYIIeCTBEHHO H3 a30Ta, KHCI0poja
H YIrJIeKkHcgoro rasza. Boaee 70 % nmosepx-
HOCTH 3eMJIM TIOKPBITO Bojoil. Hamuune
armociepsl, BOARI, YMEDEHHAR TeMIIepa-
TYpa CO3JAIT MILATBHBIE YCJIOBHMSA LA
CYIIECTBOBAHMA MHU3HH HA IIaHeTe 3eM-
as. IIpyriue niaHeThl TAKMX VCIOBHH He
HMET.

Bokpyr Connna 3emasa Espamjaercs
3a 365,3 cyTOK, a CYTKH COCTABIAAIOT
24 gaca.



aHeTta Mapc — uyerBépras njaHe-
ConreuHo#l cuctemrl (puc. 59). Ha-
BaHA B YecTh JApPeBHepPHMcKoro Oora
‘moituel. IToBepxHOCTE Mapca HachIIeHa
=ele30M, [02TOMY IJaHeTa HMeer
‘®mpacHbIlt 1Ber. Mapc BABOE MeHbIIE
Jeman. Armochepa Mapca COCTOHT mpe-
VIIEeCTBEHHO K3 VIVIEKHCJOTO Tasa.
CpenHAs TeMIepaTypa Ha IOBEDXHOCTH
pocraBader —70 °C u ToNBKO y 3KBaTOpA
oaniMaerca Hemuoro Beime 0°C. Ilo-
SDXHOCTE IJIAHETHI — 3TO0 NYCTHIHH,
TepHl, ropel. Hexoropele U3 HUX JO-
eTaToyHo BeIcOKHe. Hampmumep, BnicoTa
‘moTvximero ByakaHa Onumno — 27 KM.
Io.n #Ha Mapce cocrasinger 1,9 zeMHEIX
{meT, a TpOAOKUTENBHOCTh CYTOK — 24
f=aca 39 MuHYT.

I'pynma niaHeT-rUraHToB CYHIIeCTBEeH-
[S0 oTawYaeTcd CBOUME DPa3MEPAMHU OT
;E:raﬂerr 3€MHOM I'DVIIIEL.

lnanera KOnutep. Buamxaiimasa
[Eam ninamera aroi rpynnel — IOnurep
Mpuc. 60). 3To camas Ooxbiuas IjaHe-
ra Conmeunoit cucTeMsl. E€é pazMepsl B
f11 pas Goawme pasmepos Semau. Ilma-
lsera HassaHa B UeCTh IJIABHOTO JPEB-
fepumckoro Gora IOmurepa — uapa
fBoros. HOmurep B TeecKOH BRITIAAIHT
femonocareivs. [Hockonsry Hunrep Hza-
E_IO,HI{TCH panexo or Connupa, Temmepa-
Brypa Ha HEM B cpegHEM He IIPEeBLIIIAET
=130 °C. Yrober mocTrur KOnurepa, as-
oMaTuyecKe KOCMMYECKHe 30HJEL Jie-
BrsT k Hemy 2 ropa. Bor yixe 300 ner aroau
fEatnonaoT Ha OnuTepe orpoMHEOe Kpac-
FEoe nartao (puc. 61). IlaTHo H3MeHsET
fPasmepsl, APKOCTE IBETA, Y Y€HBIE IIOJIA-
fFatoT, uTO BTO rUraHTCKU aTMochepPHBIR

Puc. 61. Gonsluoe kpacHoe maTHO
Ha Knutepe
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Puc. 62. CarypH

Puc. 63. Yparn n HentyH

BHXDb, cunbHas 0yps. [lonaslit o6opoT
pokpyr Coarua KOnurtep coBepuiaer mo-
gTH 3a 12 3eMHBIX JIeT, & BOKPYI' CBOeH
ocH — Beero 3a 10 gacos.

Nnanera CarypH. Haszsana B 4ecTsb

IpesHepuMcKoro Gora semuegenus. Ca-
TypH mouTH B 10 paz Goabme 3emin.
Bremnae aTto HeoObiuHAadA miaaHeTta. OHa
OKPVIXeHa SPKUMH KoJabmamu. OHH co-
CTOAT M3 TBEPABIX 0DJIOMKOB pasHOIO
pasMepa, TOKPBITHIX CHEIOM M JBJIOM.
IIuprHEAa KOJEel COCTABIAET [NeCATKH
TEICAY KHJIOMETPOB, TOJIINHA — He Do-
aee wunomerpa. Temneparypa Ha Ca-
TypHe KoJsebnerca ot —190 go —150 °C.
Ha CarypHe npojoiKHTEILHOCTL TOJA
29.5 BeMHBIX JeT, a4 CYTOK — OKOJO
10 yacos (puc. 62).

MnaneTs! Ypau u HentyH. Onu Basoe
meHbme CarypHa HW UpuOIHIHTEIBHO
OMWHAKOBLIX pas3MmepoB. [IpeBHerpe-
yecKHH Oor, CHMBOJH3HDPVIOLIHE Hebo,
Hocun uMa ¥Ypan. Heonrvyw — napeesHe-
puMcruil Gor mopsA. ¥YpaH cTal nepBoi
IJAHETOH, OTKPBITOH ¢ MOMOIIBIO TEJIe-
cxona. ITpousomnosto s 1781 r. Henas-
HO YV 3THX IJIaHeT OBIIH OTKPBITHL KOJIb-
ma. Bpems mpanieHus YpaHa BOKDYT
Connna cocrasiser 84 3eMHBIX Toia,
Hentyaa — 165 ner! Ho cyTKH Ha HHUX
Kopoue 3eMHBIX (pHc. 63).

Konunka aHaHui

CywectBoBaHue CONHEYHOW CUCTEMBI — HEOCNOpPWMBIA
gakt. OgHako nccnenoBaTenan Bcerga MHTepecosan Bonpoc
O HanNW4KUKM NNaHeT BOKPYr ApYyrkx 36e30. ¥ TONeLKO B OKTROpe

1995 r. rpynna acTPOHOMOE COODLWANG, 4TO NO Pe3yneLTaram



nnaHeT, KOTOPbIE ABUXYTCS BOKPYT APYrUx 38834,

Mpoeepka 3HaHUKA

1. Kakoe HeGecHoe Teno Ha3biBaT NIaHeTon?

2. HazoBuTe M3BECTHLIE Bam NNaHEThI.

3. B kakme rpynnsl o6beaunHeHsl nnaHetsl ConHeYHon cucte-
wu? HasoBuTe NNaHeTs! Kakaoh rpynnb.

4 Kakoii UBEeT UMeeT 3emMns U3 KOCMOCa U NoYemy?

5. Yem nnaHeThl OTNMHAIOTCA OT 388347

B. CoctaBeTe B TeTpadsax 4Ba CnNUCka niaHer. OpwH — B NO-
ke ypaneswa nnader ot ConHua, BTOPOA — B nopsAgke
WMEHLLLIEHWHA MX DA3MEpDOB.

7. CocTaBbTe CPaBHUTENBHYK) XapakTepucTuky NpoaomKW-
TENLHOCTW MOAA, CYTOK HA DA3HLIX NaHeTax.

B. Papuyc 3emnin 6 378 kM, a paguyc JiyHel — 1 738 km. Pac-
cToAHMe Mexay HuMK 384 000 kM. MaoBpasute NyHy v 3em-
‘mo B MacwTabe (8 1 cm — 5000 km) Ha ans6OMHOM NKUCTE.

§ 21. Maabie He6ecCHblIe TeAd

'Eﬂwenna naparpada NnoMoXeT Bam:

* pasnu4aTe Mansie HebecHeie Tena;
* OnuCbiBaTh HeBecHble Tena 3ToW rpynnsl M NPUBOAMTL
npuMepkl.

JAcTeponabl. AcTepoujbl, KAK ¥ ILIAHETH!, IepeMe-
maoTcA 0 coGeTBeHHBIM opbOuram Boxpyr Coanna
fpuc. 64, c. 90).

CerofHs H3BECTHO OKOJIO COTHH THICAY ACTEPOHIOE.
My nprcBOeHBI MOPAAKOBBIE HOMEDa, 4 TaKiKe HMe-
Ha THcaTtegell, XVIOMHHKOB, AKTEDOB, H3BECTHBIX
mesaTenei. Dojapmiag 4acTh ACTEPOMIOB HAXOAMUTCH
B KOJIblle, paclojoxenHoM BOKpyr ConHia Mexay op-
Buramu Mapca 1 OnuTepa. 3T0 KOJIBIO eM1é Ha3bIBA-
BOT MOACOM acTepouoB. BoaMoxHO, 94TO acTepOHbl B

BNI0OEHWA, NONYYEHHBIX BO BPEMA KOCMWYECKWX NONETOB B |
goHUue 1980-x 1 Ha npoTsxedun 1990-x rr., OTKPLITO CBbILLEe §

Acrepoundst
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Puc. 64. Acrepoung Becra

Q0

Puc. 65. lnyToH

Puc. 66. Komera

mpoInaoM BTN eqUHO I1aneTol aubo ocTaT-
KaMH «CTPOMTEJBHOI0 MaTepHaia», U3 KOTO-
poro o6pasoBanacs Hama CoslHeYHAaA CHCTEMA.

AcTepouikl, KAK U NIaHeTHl, He H3Jy4a-
IOT CBETA K TeIlla.

oo 2006 r. k¥ ConHeuyHO# cHcTeMe OTHO-
CHJIH JeBATH naaHeT. [leBATOH cuHUTalach
HauMeHbIIad nmaanera ColIHeYHOH CHCTEME]
IInyron (puc. 65). Ona B 4 pasa MeHbIIe
3eman. CoBpeMeHHBIE YVUYEHBIE OTHOCHAT €€
K acrepongaM. C NOMONIBI COBPEMeHHBIX
npubopoB yAaiock OGHADYKHTE, 4T0 B CoJ-
HeyHOH cumcTreme 3a IlayroHoM B OOJBIIOM
KOJHYeCcTBe CYIecTBYIOT HebecHEIe Teja,
woTopbie, kak H IlayroH, Oojblie CXOJHEI
C ACTEepOHUIAAMH.

KomeTbl. 910 HebDecHBIe Tesa, KOTODHBIE
nepemeniawTca Borpyr CoaHma mo o4YeHb
BBITAHYTHIM opbuTaM, TO NPHOIHKAACH,
To yaanafack oT Hero (puc. 66). OHn cocro-
AT IPeMMYINecTBeHHO U3 AbIa, 3aMEP3MIHX
rasoB ¥ wmenxkwx obmomroB. Ilpubanxa-
gce K ConmHNy, KOMEThl HAYWHAKIT TafATh,
OpH 3TOM H3 HclIapeHu#d y HHX obpasy-
erca XBocT. IJMHA BTOI0 XBOCTA MOXKeT
IOCTUTATE MHJIJIHOHOB KHJIOMETDPOB. XBOCT
KOMeTsl Bcerma wHanpaeiedn oT ConHia.
C ynanennem KoMmeTsl oT ConHIA OH IOCTe-
nesHo yMmeHbIIaerca. Haumbomee wMceneno-
BaHHOI sABIAeTcs KoMmeTra [annes. 3To ogHA
M3 HEMHOIHX KOMET, KOTOPVIO MOMHO YVBH-
IeTh HEROOPYHEHHEIM IJIa30M.

Opnu nonasld obopor Borpyr Consia
romera lannes coBepmiaeT Kaskible 76 jer.
IlosToMy B 3TOT DNDEepHoj JIOIH HMEOT
pelKyi0 BO3MOXHOCTE HabaiogaTs 34 TIO-
ABJIeHWeM KomMmeThsl Ha Hebe. Ilocmeguuii
pas eé Bugenu B 1986 p., B cnegyromui pas
3eMJIsIHe YVBHOAT KomeTy HaA Hebe B 2061 r.



eTeopouabl. HebecHnie Tena,
Mepbl KOTOPBIX MeHee 1 KM, YUE8HEBIEe
gasBasy MeTeopongamu. Ecau nono6-
e HeDecHOe TeJno OpHbIHMKaeTCHd K
ageTe, TO OHO IONaNaeT Mo eé BIH-
ge, IPUTATUBAETCA, & HHOr A Iaja-
Ha MOBEPXHOCTH MJIAHETHI, 06pasysa
atep. KocMuueckue Tena, KOTOPEIE,
ganas Ha 3eMJII0, He IMOJHOCTBRIO Cro-
: B aTMocdepe ¥ JOCTHCAIOT €& [10-
BEDXHOCTH, HA3BIBAIOT METEOPHTAMH.
Haubonsmuit mereopur I'oba umeer
maccy 66 1. OTOT :KelesHBIH MeTeOPHT
gaiifieH HA TEPPHTOPHH COBPeMeHHOH
Hamubuu B Adpure. MereopuT yoan
ja Semurio npubausuTensHo 80 ThicAY
TOMY Hasaj ¥ ObL1 oBHADYIKEH CIIy-
SR HO, IOCKOJILKY He OCTAJIOCH HU Kpa-
spa, HY JPYIHX CJAeAOR ero HafeHns,
Exxeronuo Ha 3eMJI0 IagaeT 0Ko0JI0
TeIcAY MeTeopHuTOoB. Ho Gonsnime
TEOPUTHEl cayuawTea pegko. Hx
pApobHO HMccaeAyIOT. ITO AABT BO3-
HOCTE V4YEHEIM H3YYHTE COCTAB
s HBEIX TeJ ¥ IPOIEeCcChl, IPOHCX0-
ISIIHE 34 IpeJeJaMi SeMJIH.
. BHAUMTENHHO OONbINE METeOpPOH-
gOB cropaeT B armocdepe 3eMiaHu, He
) HIHYE eé mnoBepxHoctu. Takoe
'OpAHHE MEeTeOPOHAOB COIMPOBOMK-
A CBETOBBIM sABJeHHeM. Kpart-
EOBpEMEHHYI0 BCIOBIIIKY CBeTa Ha
e3gHoM Hebe acCTPOHOMEBI HA3BLIBAIOT
eopom. [IPOHCXOQHUT 3TO HA BRICOTE
100 xmaomeTpoB Hang SemMuéil.
IH VHaéTcd YBHIETh MeTeOpbl, TO
BODAT, UTO 9TO NAJAIOT 3BE3IE IN00
RaTHJIACE 3Be3ga (puc. 67).

Puc. 67. MereoputHbiii AOXAOb
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BcecrnomHuTe, Kakne
Tena Bxoaar

8 coctas ConHeYHow
CHCTEMbI.

92

Konunka 3HaHumin

B 1801 r. utancaHckuil actpoHom dxyzenne Muauumv 3a-
meTvn Ha HebocknoHe HebecHoe Teno, NoXoxXee Ha 3se3ay.
Teno Hazsanu «acTepoMaoM», 4TO 03HaYaeT «NoAoGHbIA 3BE3-
Ae». OpbuTa ero okasanacs mexay opbutamu Mapca w1 HO0nu-

Tepa. Muauuw Hassan actepowy Llepepoi B 4ecTb GoOrvHM

nanocgopogns U eMneqenisa — NoOKpoBUTENbBHKMLBI Cuyumnun,

Npoeepka 3HaHUNA

1. Kakoe HefecHOe TENO HA3LIBEAKT acTepoMaom?

2. Mo4emy y KOMET NOABNAIOTCA «XBOCTbI»?

3. Hem OTAMHAKOTCH METEOPL! OT METEOPWTOB?

4. Kakne HebecHble Tena moxHO HabmonaTe TOALKO TOrAa,
KOraa oHW NpoxoanaT Yyepes atmocdepy 3emmn’?

5. 3anuiunTe B TETPAAM Ha3BaHWA Mankix HeBecHbIX Ten.

6. MoproToEbTE B rpynnax npoekT Ha Temy «XBocTaTbie
npuLensubl U3 Kocmocas.

§ 22. ObGuWee cTpoeHue
COAHEeYHOU CUCTEeMDbI

Mayuenne naparpada noMoxeT Bam:

® noHsATh, 4T0 ConHue @aenaeTcd ueHTpoM ConHeqHoR
CUCTEMBI;
OnMecsIBaTE CTpoeHe CONHEeYHOR CUCTEMBL;

* OOBLACHATE paznuMuve B NROAOJKUTENBHOCTW roga Ha
pa3HbIX NNAHETax.

W3 npeasiayiiux naparpador Bel Y3HANH, UTO BO-
kpyr Coanua obpamaercs BoceMb 0OONBIIEX ILIa-
HET BMECTe CO CHYTHHKAMHM H MHOMeCTBO MAJBIX
HebecHBIX Tel (ACTePOHAOE, KOMET, METEOPOHAOR). ITO
obeACcHAeTCA TeM, 4To Macca ComHna B 750 pas boab-
mie obmrel mMacchl BCEX TeJ, BPAIAIOIIMXCHA BOKDPYT
mero. Ilpu Takoii macce Conrue, I0L00GHO «OTrPOMHO-
MY MATHHTY», CO3JAET CHIY INPHTAMEHHH, KOTOpOi



FOCTATOUHO, YTOOBI VIep#ATh Bee HebecHbBIe TeJa BO3-
ze ceba. Paamepsr ConHeuHOM cHCTEMBI ONIpeeIAI0T-
€8 TaK HasbpIlBaeMoil cdepoil siauauaus CorHna, rjie ero |
OpUTAMeHHe OoabllIe IPHTAKEHHNA COCeIHUX 3BE3.

ConHue v COBOKYNHOCTb HeBeCHBIX Ten, KOTOPbIE BOKPYT %
HErD BpalaTes, HassiBawTed ConHeYHOW CUCTEMOM.

Cocraes ConHeuHon cuctemsi. Coa-
=EeyHasd cHceTeMa o0beJHMHAET BOCEMb
maageTr — aTo Meprypuit, Benepa,
Semaa, Mape, Ouurep, CarypH, ¥pasx,
HenTyH cO COYTHHKAMH, COTHH THICAY
SCTEePOHJ0B, KOMETHI M METeOpOHIHI
{puc. 68). EcrecTBeHHBIE CHYTHH-
EH niaamer — 9to Tena CoiaHedHOH
CHCTEMEI, KOTOPLIE BPAILIAIOTCA BOKPYT
miIaHeT NoJ00HO BpAallleHUIO TIJIaHeT
soxpyr Conrna. Ecou y Meprypusa u
Benepsl COYTHUKOB He HWMeEeTcHA, TO
v CarypHa WX HECKOIbLKO JeCATKOB,
¥ 3eMaIu ecTeCTBEHHBIH CHYVTHHK
oanH — Jlyna. [logpobuee o JIyHe BHI
¥3HaeTe B CAedVIOLeH riase.

- Kak aBuwxyTtca nnaHeTtbl ConHeu-
MO cucTembl. Bce nuasHersl lepe-
memarTes BoKpyr ComHmEa mo AHHH-
=M, KOTODEBIE HAa3BIBAIOTCH OpOUTAMH
{puc. 68). ITo dopme opbHTEHI BCEX MJIA-
HeT [OX0KH HA BRITAHYTHIE OKPYHHOC- .
TH PA3HOH IPOTAMEHHOCTH.

Bpemsa, HA TpPOTAMEHHH KOTOpOTO
maIaHeTa OCYIIEeCTBAAEeT NOJHEIH ofopoT
soxpyr ConHua, HaseBaloT rogom. Ha
BemJe rog npogoaxkaerca 365,25 cyrok.

O6paTHTe BHUMAHHE, UYTO 3eMHOH
rog — uwncao #He uenoe. Iloatomy 3a
4 roga «HaberaeT» OJHH AeHB. B muTO-
re KasxJble YeThipe Tolla B KajleHjgape Puc. 68. Mogens ConHe4HOR cucTems!
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JlyHa 1 Benepa
Ha HOYHOM Hebe

£
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noaepnsaerca mara 29 deepana. I'oxg npo-
HoaxHTeNbHOCTEI0 366 CcyTOK Ha3BIBAKOT
BHCOKOCHBIM.

[Ipopom:xXuTEeNEHOCTE TOAA HA IJIaHeTax
gaBHcHT OT uX ypanémmoctu ot ComHna.
Topx TeM npogosKKUTeNbHEE, YeM AAJNBIIE OT
Connna HaXoAUTCH NJIAHEeTAa.

ConHne He TOJLKO HarpeBaeT, HO TakK-
JKe OCBemaeT ILIAHeTHl ¥ UX COVTHHEHR. B
yIiKe 3HAeTe, 4TO OHH CBETAT OTPAaXKEHHBIM
oT cBoell moBepxHocTH ceBeTom ConxEna.
Hexoropele niaareTsl (Mape, Benepy, FOnu-
Tep) MBI MOXKEM YBHAETH Ha 3BE3AHOM Hebe
HEeBOOPYKEHHEBIM I'1a30M.

CraHbTe MccnegosaTensMu NpUpoabi

MNpoponxaiTe HabniogeHwe 3a 3sE3aHLIM Hebom. Mepen
zaxopom ConHua HailguTe Ha Hebe BeHepy — nepeoe Hebec-
Hoe Teno, NoAensLleecs se4epom. OnpegenuTe NoNoXxeHue
BeHepbl OTHOCWUTENEHO HEMNOABWKHBLIX TEN, KOTOPBIMKA MOMYT
BbITh 30aHWA, 3eNEHbIEe HACAKOSHWA, NPUNApPKOBaHHLIE aBTO-
mobunu K T. 4.

Yepes 1-2 yaca nocne nepeoro HaGmoaeHWs CHOBa Haii-
nuTe Benepy Ha HeBe, OBpartuTe BHUMAaHKWE HA APKOCThL, C KO-
TOPOW CBETUT 3Ta NMaHeTa, M CoenanTe BblBOA, M3MEeHWNOCE
nM eg nonoxeHwe Ha 3Bé3gHOM Hebe OTHOCKMTEeNbLHO Heno-
OBVXHOIO 3eMHoro tena. OnuwmnTe YBMOEHHOE B TETPALM.

MpoBepka 3HaAHWUNA

1. Kakoso cTpoeHue ConHeYHol cucTemel?

2. OT4ero 3aBMCHUT NPOOOMKUTENEHOCTE MOAa Ha PasHbix Nna-
HeTax ConHeYyHoR cucTemMbl?

3. Yewm obBycnoeneHa NpoaoNKNTENBHOCTE CYTOK HA NaHeTax
ConHevyHon CUCTEMBI?

4. Y10 BaM M3BECTHO O BCTECTBEHHbIX CNYTHMKAX NNaHeT?

5. CoenaiTe B TETPaOW CXEMATUHECKWIA PUCYHOK CTpoeHusa Con-
HEe4YHOoi cucTemMbl B npoussoneHoi $opme. Mognuwute
nsoBpaxéHHbie HebecHble Tena.

Paccroadua oT ConHua oo NnaHeT (OKpyrnéHHBIE N0 COTEH MWi-
MMOHOB KMNOMETPOEB) yka3aHsl B Tabnuue.



HazeaHue nnaHeTbl

Mepkypuia 50

BeHepa 100
- 3emna 150
Mapc 200
OnuTep 800

CarypH 1400
Ypan 2850
HentyH 4500

5. Ha Bymare B Kneto4ky uaobpasuTe paccrosHmna oT ConHua no
mnaHeT B yMeHbLUeHHOM Brae. OaHY KNeTouky YCNOBHO NPUMUTE
'2a 50 mnH kM. Bee oBozHaveHua genaidTe Ha OOHOR CTOpOHE OT
BHOMO M3oBpaxeHua ConHua. YTobbl nzobpasuTe paccTon-
5 00 KSKO0M M3 NNaHeT, NPMASTea CknenTs 2-3 n1cTa.

§ 23. BceAeHHOs U e& COCTCOBHbIe

eHve naparpadgra NOMOXeT Bam:

0OLSCHUTE, YTO Takoe BocenenHas, OUeHUBATE €6 PasMeps!;
NpUYBOAUTE NPUMEPBl HEBECHBIX TEN, M3 KOTOPBIX COCTOMT
BcenenHas;

XapakTepu3oBaTe MECTO Yenoseka Bo BCeneHHoW, oueHn-
BaTh 3HavYeHWe BeceneHHOR.

ITog BeenexHoll MOHHMAIOT DecuHCIeHHOe KOJIHYE-
50 HeDeCHEIX Te/I H HX CHCTeM, KOTODEIe ITepeMeIna-
A ¥ pasBUBAIOTCA B 6e3rpaHHYHOM IIPOCTPAHCTEE.
To ecTh 3TO BeCh MHD, KOTOPBIH HAC OKDYIKaeT.

E3aHble CUMCTEMBbI — ranakrukm. HeGecHble
B0 BceneHHOH Mo AeHCTEHEM CHJ IPHTAME-
0OBEeINHEAIOTCA B CHCTeMBI. [IpHMepoM TAKOH
embl aBiaserca ComHeuHas cucrema. OHa BXo-
B cocTaR emié Golabimell cHereMbl — lalaKTHKH,
gquTeIBaomei ceeimre 100 mupn ssésn. Eé Tarkxe
aanipanT Maeunnit [TyTh.

PaccrosHue ot ConHua (MnH KM)

BecnomMmuuTe, Kak
nogu B APEeBHOCTH
npegcrasnani
Bcenernyio.

Bun vact MnedHoro
MyTi ¢ 3eman
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TyMaHHOCTE
AHapomenes:

'

Pwuc. 69. anaktuka B hopme crimpanmi

Q6

_,V,IIO'ECTBH aCTPOHOMBI HOTOBOPHIMCE, YWTO Ha-

zpaHue Hameld lamaktuxku OyayT nucaTh ¢ OOILIIOH
OYKBBI, 4 BCe IPYTHe — C MaJeHbKOI.

FanakTuka — OrpoMHas BpalAWAancHA 3Be3gHan
cucTema.

Hama lanaxTuka BO BpeMsa <«CBOEro nyTe-
mecTBEHA» BO BeejeHHOW BCTpeTHIACH ¢ IBYMSA
MAJBIMH FaJaKTHKAME H IPHTAHYIa HX K cebe,
Onu maswiparoTcsa Mareananossimu Obnakamu.
JleToM HX MOMXHO VBHIETE HEBOODYKEHHBIM
raasoM Jaumbs B HmHoOM monyimapus SeMJIH.
Buepeble ux mHabnogana skcuenniua PepHaHa
Marennasa BO BPeMA KDPYIOCBEeTHOrO OVTeIIe-
CTBEMA. BOT moYyeMy OHH MMeT TAKOE Ha3BaHHE.
Y4YéHBIe NPOTHOIHDPVIOT, YTO Yepesd MHIJIHADI
JeT 3TH TATAKTHKH OKOHYATEALHO NPHUTAHYVTCH,
pacTEOpPATCH B Npedenax Hamel amakTuru.

B CepepHOM MOJAYIIAPHE MBI MOMKEM VBHIETH
ragaxTury Tymandoers Augpomensl. OHa 00JIk-
me Hamed ¥ HAXOAHUTCA Ha PACCTOAHHMM 2 MJIH
CBETOBEIX JIET OT HAC.

CeBeTOBOWM rog — 23T0 NyTk, KOTOPBLIKM CBET NPOXOOWUT
Ha NPOTAXEHWKM OQHOro roaa.

Ilo KpasaM ralakTHE He TAK MHOTO
3BE3N, KAK B UX cepeluHe. 3BE3IEl TaK-
e OTIHYamTca MHoroobpasmem. HHo-
rga oHM 00pasyIOT cHCTEMY IBOMHEBIX
3BE3], KOTJa KasKgasd BpalllaeTcda BOKDYTD
IpVToil 3Be3/IkI.

CyliecTByeT MHOTO TaJlaKTHE pas-
HoOoOpasHbIX GopM M pasMepoB. TpeTs
BCEX M3BECTHHIX FATAKTHK HMeeT (PopMy
CIIHPany ¢ APKOH NEeHTPAJIbHOH YACTHIO
(puc. 69). Bropaa TpeTs rajJakTHK HMe-
et ¢opmy snnamnca (puc. 70). Ocransb-
HEIE HM3BECTHBIE TaJIAKTHKH He HMEOT



aenéHHoi (opMbBI, OHH IIOXOMH
sBé3aHbIe oOmara. lamakTHHU B
E TPAHCTRBE CO3TAIOT CJOMHBIE CH-
eMEl. MHOrga Masble TaJlakTHKH
AI0T COYTHHKAME fonkmux. Boas-
rajiakTHKM YacTO BCTPeUalnTcH
AMH MJH IPYIIOAMH.

cneposaHue BcenenHoin. Korga
ExoBek sagymancs o Beenennoii, cpa-
e BO3SHHKIM BOIPOCHI O eé cTpoe-
i H IDOMCXOMIeHHH.

C DoMONIILI0 COBPEMEHHEIX IIPH-
pDOB OJAA 2 H3y4YeHHs  DBceneH-
(puc. 71) ymamock YBHIETE H
ororpadpoBaTs MHOTHE Talak-
Smxi. lsyuad rajakTHKH, YY9EHBIE
EeSCHUAM, YTO PACCTOAHHMA 0 HHX
SCTOJILKO OOJIBIIHE, UTO CBET Jaxe
OIMKAHINNX W3 HUX JOXOAHT 10
yepes COTHH M TeIcAYH JeT. Bee
cHEIEe Tena Bo BceeleHHOH HAXO-
A B COCTOAHHH HEINpPepLIBHOTO
gaceHUA UM uaMeneHui. HebecHble
38, nog00HO JH3HMYECKHM TEJIaM Ha
Semie, BOSHHKAKT (IOABIAITCA) H
9e3310T B PE3YJILTATEe NPHPOJHOTIO

SB3BUTHSA.

C pasBuTHEM KOCMHUYecKOoH TEXHUKH
$Ta7T0 BO3MOKHEIM H3yUueHNe HeOeCHBIX
‘e BHe 3eMHOI arMochepsl ¢ TOMOIBIO
COVTHHEOB, OPOMTANBHBIX M MeMKILia-
gpix craHnui. OcobeHHOCTL TAKHX
B eJOBAHHIH 3aKJouUaeTcas B TOM,
‘=vo npubophl Aas uccaenosanus Bcee-
EeEHOH BEIHECeHEI 34 IIpeJesibl 3eMHOH
smocdeps! (puc. 71, 6). Armochepa He
eNATCTEYET, M 3T0 0DJieryaeT BejleHHe
=s000JeHHII W IOBLINIAET YETKOCTH
:mﬁpameﬂuﬁ.

Puc. 70. Manaktvka B popme
anmmnca

Puc. 71. MNpnbopsi
A8 MecneqoBanns BceneHHOoH:
a — pagruoTenecKkor;
6 — KOCMMYECKNI Teneckorn
nnveHn Fabbna
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Puc. 72. MNpegcrasnenune o bonetwom B3psise

Kax Bujgute, Becenensaa pasHoobpasHasa H HHTe-
pecHasi, ¢ OPPOMHBIM KOJHYECTBOM 3arafiok. Tor u3
Bac, KTo BeIOeper npodeccuio acTpoHoMma, Oyaer HX
pasrajbLsaTh, AeJaTh OTKPEITHA, IOSHABATE KPacoTy,
BeJIHYHE ¥ MoryinecTso BeeneHHoi.

Konwunka aHaHWiA

Minoresa BO3HWKHOBeHWA BcenedHoW. OTkyna nosswm-
nack BcenernHaa? 310T BONPOC MHTEPECYeT YenoBeka ¢ Ha4yana
ero cyuecTeroBaHus 1 ByAET BONHOBATL BCEraa. Y4eHoie npeg-
NONAraloT, 4TO BCE cyllee BO3HWKNO B peaynsTtarte Bonelworo
Bapuiea okono 15 mnpg net Tomy Hasag. Bo epems BapuiBa
cHavyana o0pasoBanvMch 4acTyubl CBETa, @ NOTOM BCE Opyrve.
yacTvubl (puc. 72). M3 3TKx NepeuYHeIX YacTul, chopMuposa-
AUCh 3BE30bl, NNaHeTel, ranaktukK. Nocne bonsworo Bapeiga
BceneHHas NocTOAHHO paclluMpAeTcs. ]

NMpoBepka 3HaHUMA i

1. Y7o Takoe BceneHHaa?

2. Korpa v kak Bo3Hukna BeeneHnxan?

3. Kak yenoeek uccnenyet BeceneHHyo?
4. MmeeT nn BecenenHan Havyano M KkoHew?

5. COCTaBbLTE W 3anMLUNTE B TETPaau PaccKas 0 JOCTUXMEHWAX
YyenoBeka B MCCneaosaHun BeeneHHo.

6. PazpatoTtaiite MUHKM-NPoeKT «KocMoc Janexkunia 1 6Ansknii».




. ACTPOHOMMUSA — HAYKA,
yawuwasa BceAeHHyo

MeHue naparpada NOMoXeT Bam:

Y3HaTb, 4TO M3YHAET aCTPOHOMMWA, KOT0a Ha4anWcob NepebIe
SCTPOHOMWYECKWE UCCNefoBaHus;

HAa3bLIBATb W3BECTHLIX ACTPOHOMOE W WCCneaosaTenei
. Kocmoca;

O3HAKOMWTECA C METOOaMW M CPEenCcTBaAMM aCTPOHOMMK-
YeCKMX MCCNeaoBaHwniA,

BEIPa3WTh CBOE OTHOLWEHWE K MayYeHuio BeenenHoil ans
noTpebHoCTEl Yenoseka.

AcCTpoHOMHA ABJAETCH OJHOH M3 APeBHUX HaVK.
ZepeBoJle C TPeYecKOoro A3blKa aCTPOHOMMA O3HAYA-
«ACTPO» — 3BE3Ja H «HOMOC» — 3aKOH. ITHM CJIO-
IpeBHHE TPeKH HASLIBAJIH HAVKY O CTPOSHHHN W pas-
1 HeGecHBIX Tesl W Beenennoli. BosHHKIA OHA M3
THUECKHX IoTpebHOCTeil uenorera. Ilo momoske-
3B63] MepBOOBITHBIE 3eMJIeAeNbIIEl ONpeledaIn
neHHe BpeMeHH rojga. KodeBsle ILIeMeHa W MO-
ennapaTesnn 1no 3pésgam ¥ ColHIY OPHEHTHPOBAIHNCH
speMA MIepeIBHKeHNA, Ha OCHOBE BUAHMMEIX JIBHKe-
i Conana u JIyvHbl OBLIH cO30aHbl KAJIeHAaDH.

A3BUTWE ACTPOHOMMWYECKMX MWCCNefoBaHuMn.
DBRIE ACTPOHOMHYECKHEe S3alucH
- caenaHsl 3a 4 THIC. JeT OO Ha-
EEX OHeli, a en(é 5 THIC. JeT TOMY
ermneTcKHe JKpelbl I0 IIOo-
1eHHI0 Ha Hebe sBeagnr Cupuyce
NendAnd BPeMsa DAa3AHBa DeKH
. Kuraiickue acTpoHOMEL 4 TEIC.
TOMY Ha3ail, M3VIUB IBMIKEeHWUdA
{ na ¥ JIyHEI, IpeICcKa3BIBAIH
poaseYHbIe U JIVHHBIE 3aTMeHUA, Pe-
TATHl ACTPOHOMMYECKHX HabIIo-
: H mepenaBajiMck M3 MOKOJIEHHA
 mokoJeHue. Mcernons3oBag aTH HAa-
mOneHUA, [ApeBHerpedecKmil yué-
Knaedui IMmonemell coszman

-

7 LR
Bcrnomuaure,
Kak YenoBek No3Haér
MUp.

L

Puc. 73. Mogens NMronemesn
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MOJelb MHDAa ¢ HEeNOABHYKHOU 3eM-
néi B nenrpe (puc. 73, cm. c. 99).
Iogobuelit Barman Ha BeeleHHVIO
cymecTeoBas noutn 1500 mer.
Ho B XVI B. moabCKHH acTpPOHOM
Huxonaii Konepuukx TIpeRJIOMHI
apyryio mopgens — ¢ ComHieMm B
MeHTpe, €€ MBI MCHOJAB3VEM H CEerol-
g (puc. T4). Brigawmuiica acTpo-
soMm lNaanuneo Nanuneii ¢ IOMOIIBID
CO3LAHHOIO MM 3kKe TejecKona cae- |
Jajl MHOTHe acTpOHOMHUecKHe OT-
KDBLITHSA B IOATBeDIKACHHME MOJENH

Puc. 74. Monens KonepHuka Bcesnennoi RonepHuKa.

Hukonai KonepHuk

ranuneo anunen
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3HaYNTeIBLHOTO DPAa3BHTHA aCTPO-
HOMUA HocTHIIa U B YKpaure. B 1821 r. B r. Huxonaere
s obenryxuepanus Yepaomopexoro durora Oblia co3na-
HAa ACTPOHOMMYecKas obcepBaTopud-radopaTopud, B KO-
TOPOI NPOBOAKMINCE ACTPOHOMMYECKHE HCCIeJOBaHUA.

B mawame XX =B. paborel ¢QH3MKA-TEOpeTHHA
Ansbepma INinwmelina, aMepUKaHCKOr0 acTpoOHOMA
Dosuna Nabbaa oKOHUYATEIEHO HIOATBEPAHMIN MOIEIE
Hurxonas KonepHEKA.

B oramuie OT ACTPOHOMOR JPEBHOCTH MEI 3HAEM, UTO,
Kpome 3BE3f, Bo BceeseHHOH CylIeCTBYeT MHOMECTBO
pasnuuHbLIX HeOeCHBIX Ten u ux cucrem. [loaToMy camo
NOHATHE ACTDOHOMHH KaK HAYKH CerolHA H3MEeHMIOCh.

AcTpoHOMMA — Hayka O OBWXEHWUW, CTDOEHUW W pas-
BWUTHUM HEDECHLIX TN M UX CUCTEM.

Mpubopsl Ans uccneposaHus BceneHHoOM.
B npeBHOCTH HCCIEAOBATEIHN 3BE3HOTO Heba HabMwoIa-
u 3a BecelleHHOM, UCTIONB3YA NpocThle HPUOOPHL: I'HO-
MOH, KBaJApaHT, acTpoaabuio (puc. 73). Otu npubopsl
MABAJIH BOSMOMHOCTE ONPEeLeIUTh NOJOKEeHHE CBETH
Ha HebecHoil chepe.

OnHako ¢ Tex nop, kak B 1609 r. lamuneo Tanuneit
BIIeDPBHIE TOCMOTPe] Ha He6o B Teseckon (puc. 76), Boa-
MOM{HOCTH ACTPOHOMHYECKHX HabJaroJeHHH BO3DPOCIH
MHOTOKDATHO. DTOT I'oJi IPHHATO CYHTATE HAYANOM
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Puc. 75. MpocTteie npubops! A1 MCcnenosaHns BeeneHHon:

a — rHoMoH; 6 — kBaapaHT, B — actTponabus

B0l 9pBHI B ACTPOHOMHHM — 3DBI TEJEeCKOIHYeCKHX
pCCIIeTOBa U,
Terneps eCTh MOIIHEBIE TEJIECKOIIBI, paboTalouiie KaK
@ EaseMHBIX 00cepBaTOPUAX, TAK H HA KOCMHYECKHX
p6UTANBHBIX M MEXKIIJIAHETHLIX cTaHUuAX (puc. 77).
. 4 oxrabpa 1957 r. Hauanack a3pa KOCMOHABTUKH —
SBIT 3TAI B Heclenosanun BeenenHoli. B aToT NeHb
KOCMOC OBIJT B3amylleH IepBBIH MCKYCCTBEHHBIMN
myTHHE 3eMJH, B COSAAHHH KOTODOTO NPHHMMAIN
$=acTHe VKPaMHCKUe YUéHBIe, HHEHeDE! U pabouue.
DaoBO «KocMoc» mpumao k Ham u3 JIpesmeit I'pe-
@@, 4TO B MlepeBOfe O3HAavyaeT <«IopAfoK». Taxum
@bpasoM I'peKM XapakTepusoBanu BceleHHYIO Kak
VIO OpraEM30BaHHYyIo cucTeMy. B mocnegHee Bpe-
IO KOCMOCOM TIOHMMAIOT OKOJ03EeMHYIO M MeM-
AHETHYIO CPeAy, KOTopas HaXOAUTCSH 3a mpejgela-
# aTMocdepsr 3eMJTH,
Hapcerna B HCTOPHIO OCBOEHHA KOCMOCA BOIIIHN
gwena poccusnumHa KoscranTuHa I[MOJKOBCKOTO,
spananes Opus Kougparioka, Cepres Kopouésa.
g IPUIOMHUIN HEMAJIO YCUIHIL, YTOOBI MeuTa YeJjo-
egeCTBA 0 KOCMHWYECKHX MOJETaX OCYyIIeCTBHIACE.

Da KOCMOHaBTUKM. 12 anpensa 1961 r. Bes nuane-

'a VCABIIIAJga pPagoCTHYH BeCThb O TOM, YTO YelIOBEK
zepBhle nNoOeIBaM B KocMoce. 3a 108 MuBYT POCCHAHUH
FOpuii Mazapun obmeres 3eMHOMN HIap CO CKOPOCTHIO

Puc. 76. Teneckon
Fanunes

Puc. 77. Cosepe-
MEeHHBIA Teneckon
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1Opui MarapuyH Hun ApMCTDOHT SNeornmn Kanerwok

Sanyck kocmuvYeckoro kopabns
«BocTok-1» C NepsbiM YeN0BEKOM
Ha 6opTy

3anyck MHOropa3sosoro
KOCMMHY8CKOrno KOp&ﬁHH «llarTns»

102

8 KM /c (Iepeas KocMHUYeCKad CKOPOCTD)
H IPH3eMJHJICA B OUpeneSéHHOM paito-
He. JTOT ieHb BOIIIEJ B HCTOPHIO YeJI0Be-
yecTBa Kak JleHs KOCMOHABTHEH.

YenemapIM 6B1I0 B JanbHellee oc-
BoeHHe Kocmoca. B 1962 r. yrpauHen
IMasen IMTonosuw oCyUIECTRUI HePBEIH
B MHpe TpPyIHmoBOH noaér (coBmecTt-
HO ¢ Andpuanom Huxonraesbim) Ha
KOCMHYecKOM Hopabme <«BocTok-4».
B 1965 r. poccuanun Aaekxceil Jeonos
MepBBIM BBIIIEJ B OTKDPBITHIH KOCMOC.
B 1969 r. amepuranen Hua Apm-
CMmpoRz CTYIHJI Ha NOBePXHOCTE JIVHBI
| B3AJd Npobsl AYHHOTO TPYHTa. ITO
MO3BOJHJIC BBIACHHTH, YTO VCIOBHI
OA 0DMTAHUA MHBBEIX OPraHH3MOB Ha
JIvHe He CYIIeCTBYVeT.

Tenepp CTAN0 BO3ZMOMKHBIM IJIHTENb-
HOe npe0bIBaHHME CHENHAJBHO IIOATO-
TOBJAeHHBIX JIOJAeH (HX HA3BIBAIOT KOC-
MOHaBTaMK) B Kocmoce. KocMoHaBTEH
MOryT paboTaTs Ha opOUTANBHBIX CTAH-
IHAX HECKOJbBKO MECAIEE M OCYIIecT-



saBucuMoll Yrpaunasl Jeonud Kadenrorx 8 1997 r.
16 cyToK paboTaJ) Ha TaAKOI CTAHITMY COBMECTHO C aMe-
KaHCKHMH KOCMOHABTAMMH.

Oceoenue Kocmoca oforamaer HAVKY HOBBIMH
SHAHHAMHN 0 HeOeCHBIX Telax.

Konwnka aHaHui

Saerycta 2011 r. ¢ NOMOLUEID pPAKETHI-HOCUTENS «ATNAC-5»
Bei1 OCYLUECTBNEH YCNELUHbIA 3anyck aMepuKaHcKon asToma-
THHECKOW MEXNNaHeTHOW cTaHuMK «l0HoHa» (puc. 78). DTtoT
EDCMUYECKWA annapat neTtut Kk Konutepy — Hanbonbwei nna-
- =2e7e CONHeYHON CUCTEMBI.
; WMCTOYHMKOM 3HEpPrMKM CTaHUWW AB-
BSOTCA TPW CONHeYHblx Garapew. MH-
TEDECHO, 4TO «HJHOHa» — MepBbiA
EOCMUYECKMIA annapart Ha CONHEeYHbIX
Bartapesx, NpegHasHadYeHHsIA ona no-
t.ﬂTa K yoaneHHoW ot ConHua nnaHeTe.
«lOHoHa» Gypet neteTe Kk OnuTe-
Dy NOYTW NATe 3emMHbiXx net. Cornac-
=0 nporpamMme nonérta netom 2016 r.
SSTOMaTWYEeCKas MexnnaHetTHas craH-
i (AMC) BbIAgeT Ha yONMHEHHYHD
nonspHyio opButy Bokpyr HOnuTepa.
Haubonbwee cOnmxeHne «HOHOHbI» ©

ANaHEeTOW-MMraHTOM BO BPEMS OBMXe- Puc. 78. AMC «fOHOHa»

[ =MA Ha 9TOW opbuTe NPUEBNU3VTENBHO
1 5000 k.
|

3 MpoBepka 3HaHWMIA

1. Y10 nayyaeTt Hayka acTpoOHOMKMA?

2. Korpa BOZHWKNA aCTROHOMMWA?

3. Kak acTpoHOMbI IDEBHOCTK NpeacTaensni Bocenennywo?
4. Korga Ha4anace HOBas 9pa B aCTPOHOMWIA?

5. BanuwwTe B TETPaAK NpUMepL! HebecHbIX Ten BoceneHHoI.

5. MNonb3yace cnpaBoYHBIMK M3OAaHWEMW K VIHTEepHEeT-pecyp-
camu, Haiaute damMunnuym KOCMOHABTOB — BbIXOAUEB M3
¥xpauHbl. O3HakoMbTECE C MX BKNEOOM B MccnegoeaHue Bee-
neHHon. Pesynbtatel NOWCKOBOW paboTel NpPencTaBbTE Ha
ypoke.

AATE BasKHBIE HCCHeJoBaHHA. [lepBhifi KocMOHABT |
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TecToBbIe 30A0HUS K TAGBe ||

1. YcTaHoBuTe COOTBETCTBME MeXay Ha3BaHUuAMK NUHMIA
¥ Touek Ha rnobyce n HeGecHomn chepe.
1 rnobyc A 3eHuT
2 HebecHan chepa B KOxHbliA nonioc Mupa
B CegepHbii Nonc Myupa
I ocs Mupa
A mepugna
E axkBaTop

2. YKaxxuTe HasBaHue rpynnel 38€34 ¢ HaMBbICLUEH TeM-
neparypoii.

A ronyGule B kpacHele

B Hbenwie I xénThie

3. K kakomy TUnNy 3B&3n oTHocuTCcA ConHue?
A Kapnuk B ceepxruranTt
B ruranr I HeATpoHHaA 3Be30a

4. 06naka MexX3e&30HOro rasa v nNbijin H23bIBAKOT!
A KOomeTtamm
B ranaktvkamm

B TymaHHoCTAMMK
I acTepongamm
5. MonapHasa 3Be3a yKa3biBaeT Ha:
A BOCTOK B zanag
B cesep ror

6. BuiGepuTe yrBep¥xaeHue o BnusHum ConHua Ha 3emnio.
A Oceewaet 3emMnio
B YoepxueaeT 3emnio Ha opbuTe
B MNockinaeT Ha 3emnio Tenno
I Bee oreers! IpasibHbe u

7. YKaxuTe nepeyeHb, COCTABNEHHbIN U3 HAa3BaHWA TONb-
KO NAaHeT rpynnbi TIMraHToBs.

A lOnuTep, CatypH, YpaH v HentyH

B Bexepa, HentyH 1 3emna

Mepkypwii, Benepa, 3emns 1 Mapc

I CarypH, JlyHa n ¥YpaH

8. Mexay opbvMTamMm Kakux NNaHeT ecThb NOAC acTepouaos?
A Mepkypua n Mapca
B lOnutepa n Benepol
B Mapca v KOnutepa
I Mepkypwa n BeHepsl



HebecHnle Tena, AOCTMriUME MOBEpPXHOCTU 3emnu,
Ha3BaHMe:

A actepowngbl B meTeopuTs!

B mMeTeoptl I komeTwl

HebecHsie Tena: Mepkypwii, Benepa, 3emnsa, Mapc,
ep, CaTtypH, ¥paH, Hentyn — aTo:

A ranakTmkm B TymMaHHOCTW

B nnaHeTsl I’ co3geagwma

1. CmeHa BpemM&EH roga NnpoucxXoauT NoToMY, 4YTo:
Ay 3emMnu eCTb 8CTECTBEHHbIA CNYTHWK JlyHa

B 3emna otganeda ot ConHua Ha 150 MAH KM

B 2emna spawaeTca sokpyr ConHua

I' ConHue BpalaeTcs BOKpyr co6CTBEHHOI OCH

AdeHb 1 HOYb GbLIBAIOT NOTOMY, 4TO:

A 3emna pacnonoxeHa ganexko ot ConHua

B Jlyna yactidHo 3akpbisaeT ConHue

B 3emns spawaetca BoKpyr COOCTBEHHOM OCU

I mex oy ConHuem 1 3emnéi HaxoaAaTCH eLe aee nnaHeThbl

Hawa Nanakruka — 3T10:

A co3eeague

B Bce evayMble Ha Hebe 3BE3ab

B Honblioe 3BE3QHOE CKONNEHWe, B KOTOpOE BXOAWT
ConHue

I ConHeuynaa cuctema

. Kak Ha3siBaeTca Hawa MNanakTuka?
A Bonbuwaa Meaeenmua
B nosc acTeponpose
B Mneynelia MNyTb
I TymaHHOCTE AHApOMEb!

. YCcTaHoBWTE NOCNenoBartenbHOCTe BO3HMKHOBEHWA
eHHOM. ;

A pacwmupeHne BeceneHHoi

B o6pazoBaHue 4acTuL, cBeTa

B Bonewoit Bapbie

I o6paszoearvie HeBecHbIX Ten

YKaXuTe HayKy, nccnenylollyio HeGecHsle Tena.
A Sronorna B acTpoHOMMA
_ B ¢manka I' reorpagwa

. Mepebiit KOCMOHABT HE3ABUMCUMOW YKpanHel — 370!
A NeoHup KapeHok B Hun ApMCTpOHr
B IOpwii MarapuH I Anekcel JlecHoB
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Bcnomuure,
Kakme rena
obpasyiotr ConHey-
HYIO cHCTEMY.

Kakumia meTogamu
necAenosaHmne
NoNE3yITCA
YYEHBIE B HaLLe
Bpems?

HKopx BrooggdoH
(1707—1788)

Hmmanyin Kanrt
(1724—1804)
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§ 25. [unoTtesbl U COBpEeMeHHbIe

N npeaActTagAeHns O BOSHUKHOBEHUN

3emMAUn

Wayyenune naparpada noMoxeT Bam:

®*  O3HAKOMWTBCHA C FMNOTEe3ami yYedHblx MpoLnbiX crone-
TWIA 0 BOZHWMKHOBEHMW HaWer nnaHeTsl M COEpeMeHHBIMK
npepcTaeneHuamy ob NponcxoxoeHKu 3emnu;

e y3HaTe 0 oBono4kax 3emnu,

Kak Bo3HMKNA Halla nnaHeTa. Korjga ¥ Kak BO3-
HuKJIa 3emaa? OTBeTH HA 9TH BOIIPOCH! YUEHBIE MBITA-
JHCE HAWTH 3a00JIT0 A0 HAINHX AHei. OHM BEIABUTAIH
pasHBEIe THHOTe3bl. B HavKe THIOTe3aMH Ha3BIBAIOT
HeIOKAa3aHHBIE IPEANoJ0K e s Tudo JoTa KN,

Tax, emé 8 XVIII 8. dpadnysckuii yuénslit AL opaic
Biog¢pon BHIABHHYJ T'HMIOTE3Y O TOM, YTO 3eMJd —
aT0 ockoaoK ConHita. Kycok 3Besabl MOI OTOPBATLCA B
pesyiabTare nagesnda Ha Connie koMersl. Mccnegosa-
TeJk I0JAarai, 4YTo Halla IJlaHeTa, Kak yactek ConHna,
MOCTENEeHHO OXJIAMKIASTCH. -

MMoanuee wHemenkuit vuéHslit Hmmanyun Kanm
OpeAnoaokui, 4uro ConHIle H naaHeTs 00pazoBaInch U3
paspesKeHHOro X0JX0LHOTO TagoBoro obmaxka. HYacTHEBL
BeIlecTBa B HEM CTAIKHBAIHCEL Me:RIY coDoH, U4TO IpH-
BeJIO K ero VILJIOTHEeHHIO H VIIOPALOYeHHOMY BpallaTellb-
HOMY ABMkeHn0. O6JIaK0 BPANIIATIOCHE BOKDYT LIeHTPATb-
HOTO CTYCTHKA, M3 KOTOPOrD MOCTeNeHHO 06pas’oBanIoch
Comrne. C TeyeHHeM BpeMeHH BelleCTBO, Bpalljaioliie-
ecsa Boxpyr ConHIila, pacmajgock HA OTAEeNbHbIE I'A30BEIE
crycTen. BenencTBHe oxXJlascJdeHHd M VIIOTHEHHA IIOK
OeHCTBHEeM CHJbI IIDHTHMEHHSA B3 HuX o0pasoBaiuch
naaHersi. ITH ugen M. KadTa okaszanu 00JIbIIOE BIAHA-
HHE HA JaJIbHelIlee pa3dBUTHE IPUPOJIOBEIeHH A,

B magane mpoinjoro BeKa NOJy4YHJIA PacIpocTpaHe-
HHEe THOOTE3a NPOMCXOMMIEHHUA SeMJIH AHTITHHACKOTo
actpoaoma Hacedimca Hucurnca. OH oTpULIAL IpPeno-
noxxerne M. Kanra. [Ip; arom momaran, 4To Kaxasa-To
3Besga, asurasack pAagoMm ¢ ConHleM, BeIpBajia U3 HEro
PHTAHTCKOE radoBoe obiaxo. Y4YEHBIH JOKasBIBAJ, 4TO
13 OTAeTUBIIeHCA MACCH MOTJIH 06DA3OBATHCA ILJIAHETHI.



A CHeAVIONIVI0O TeopHio o6pa3oBAHHA BeMJH:
A ¥ IPYTIHe NIaHeTH BO3HUKJIH M3 ra30nbLIeBoT0
a Me}K3BE3NHBIX BEIIecTB, 3aXpadeHHBIX CoJH-
BO BpeM4A ero AeuxKeHudA o Beenennoi. Ilog Ban-
smenm CosrHIla 0o0maKo Ha4asio BpallaThCea H yOOpALO0-
EEATHCA. B3auMHOE IPUTSIKeHME YACTHIL IPUBEIO0 K
@30BAHMIO CI'YCTKOB, B3 KOTOPEIX Io3gHee 0bDpaso-
Eanch naaseTsl. JanbHeiinlee yeeluueHne pasMepos

AHeT NPOMCXOIMUJI0 IPH UX CTOJIKHOBEHHH ¢ KOCMH-
CRAME YACTUILAMM.

)JBpEMeHHblIe B3rnaabl Ha npovcxoxgeHne
Au. CoBpeMeHHBIe THIOTE3EI 0 BOSHUKHOBEHHH
IH B I[eJIOM OCHOBaHBI HAa uaee M. KadgTa u Apyrux
TBOHcHOBITaTeneH., Ilo MHEHHMIO COBPeMEeHHBIX
meHEIX, Semas obpasoBanack oxoao 4,7 mapxp Jjger
; HAa3aJ] U3 PACCEAHHBIX I'a30B H IELIH.
' Cerogua yuéHble, HCNIOJB3YA HOBeillIMe HccaeqoBa-
Es, MOoryT ¢ fosblIei JOCTOBEPHOCTBIO IIPEICTABHTD,
K IPOHCXOLHT CTOJKHOBEHHE YACTHI] H KaK BAHAIOT
Ia B Me;K3BE3JHOM npocTpaHcTBe. OHH npepmoa-
0T, UTO [OA AeHCTBUHEM CHJIbl IPUTAXKEHHUA Halnel
AHETHI M B VCJIOBUAX PA3OTPeBa 3eMHBIX HeJIp Bele-
a 3eMJIHM HAY AU onIpeeIiéHHBIM 00pasoM pacupene-
e, B pesynbpTaTe Takoro pacupefeneHHA BOSHHK-
PAasHELE [10 ArPEraTHOMY COCTOSHHIO, XUMHUYECKOMY
aBpy H (pu3HYecKHM cBROMcTEaM 0BOJOYKH SeMH:
pedpepa, armocdepa, ruapocdepa, 6uocdepa.

O6onoukn 3emnu: nutocdepa — TBEPOAA kKamMeHHas
‘pbonoyka, atmocdepa — Bo3ayluHas (razoobpasHasn),
rmppocdepa — sogHaA, Guocdepa — obonouxka, B
npefenax KoTOPOi CyWeCcTBYeT XW3Hb (KuBble opra-
HW3Mbl COBMECTHO CO Cpefor ux obntaHua).

Kak ycTaHoBWUNW, CKONBbKO NeT nnaHere 3emna?
Bospact 3emny yCcTaHOBMAW NO BO3pacty ApeBHMX
OpHLIX Nopod. JpesHve Nopoakl, KOTOPLIM GBbiWE 4 MApa,
peT, obHapyxeHsl B Cubupu (Poccwua), Ha wore Agpuku,
8 AscTpanui. Ha TeppuTopun YKpawHbl CAMBIMKM APEBHUMMW
2.6 mnpa neT) AsNANTCA MPaHnTLl M KBapUMTLI.

Hxeidmc [xuHe

Konwunka 3aHaHwii

(1877—1946)

Orro LWnvmunar
(1891—1956)



BcnomuuTe, Kakyio
GPopmMy MMET
rAaaneTel ConHeYHoR
CUCTEMEI.

e L oo T i
MpoBepka 3HaAHUN

1. Kakylo runoTesy O BO3HWMKHOBEHWKM 3emMnn npeanoxun
XK. BroddoH?

2. B 4ém otnuyve naeii M. KaHta 0 npoucxoxoeH Halwen
nnaHeTel NO CpaBHeHMo ¢ runorezamm XK. Blogdona?

3. Kak coBpeMeHHbIe YHEHbIe NPeaCcTaBNSIoT NPoUMCXoXaeHWe
3emnu?

4. CKoNbKO NeT Hawei nnaHete?

5. Kakue o6onoYkn 3emnu Bam M3BECTHBI?

6. Mcnonbaya OONONHWTENbLHEIE WCTOYHMKWM 3HAHWA (reorpa-
GHYECKUMIA IHUMKNONean4Yecknia cnosapb, WMuTepHeT nwbo
ApYyrye), BLIACHWTE, 4TO B NEPEeBoLe C MPevyecKkoro a3kika 03Ha-
4aloT HaseaHWA obonoyek 3emnu:;

* jurocdepa; *  rugpocdepa;

* aTtMmocdepa; * Buocdepa.

7. MopymaiTe, Kakve runotessl O BO3HWKHOBEHWW Haluer
MMaHEeTH! YY4EHLIX NPOLWNLIX CTONSTHUA NOATEEPAWMINGE. KTO 13
HWX BbiCKazan Hanbonee peanbHbig NPeanonoXeHna?

§ 26. Popma n pasmepbl 3eMAU

Hayuyenue naparpada NnoOMoXeT Bam:

*  03HAKOMMTLCH C NPEACTaBNeHWAMM NoLen o popme 3em-
N B APEBHOCTH;

* MpPUBOOWTL [0OKA3ATENbCTBA WAapoobpasHOCTH Hawei
nnaHeThbl;

&  Y3HATH O pasmepax 3emnu.

Kakoea ¢opma 3emnn. Ceiiuac gaie mepeBoKJace-
HHUKH 3HAIOT, 4T0 3emaa umeet hopmy mapa. Ho B ipo-
IMLIOM OJHO3HAYHOTO OTBETA Ha 3TOT BOIIDOC
He ObLmo. B JpeBHeii HMHEaun, HanpuMmep,
BeMJII0 MpeICcTABIANN B BH/E IIJIOCKOTO JHC-
Ka, Jexallero Ha CIIHMHAX CJI0HOEB (puc. 79).
Herxoropeie Hapoas: Amepurn m HAnoHun
BLLIH YOesKIeHbl, YTO SeMJId — 9TO IOJILIH
(oycroit) xyd. Hanbomnee pacpocTpaHEHHEIM
OLLIO HIpeACcTABIEeHNE, UYTO 3eMIA ILI0CKA.

Ho paxce no Hamed spel VYEHBIX He VIOB-

Puc. 79. Taxk npeacrasnsii JeTBODANH NpeJcTaBIeHHd O 3emie, rpaHu-|
dopmy 3emmi g ApesHei MHanWn  danime ¢ haHTACTHROIMN. '
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Kopabnb, Npnbamxascs,

Okpyrnas TeHb, KOTOPYIO
MOCTENEHHO NOABAAETCH orbpaceisaeT 3emss Ha JlyHy
13-3a rMopPr3oHTa BO BPEMS IYHHBIX 3aTMEHME

Puc. 80. Joxazarenscrsa wapootpasHocTy Semamn

asaTensCcTBa WapoobpasHocTn 3emnn. B npes-
¥ VUBHEIe PASMBIIILIAANA HAL MHOTHMH <«I049eMy?».
eMy Kopalib, yaausaacs oT Oepera, OCTeIeHHO ucye-
s By ? Ilouemy HAIll B3rIAN OTPAHHUYHBAST JIHHHA
opusorTa? IloueMy ¢ BEICOTOI FOPHBOHT paciunpsaerca?
Ha prmc. 80 BuAHO, KaK NOCTENEHHO MCYE3aeT 3a
SODH30HTOM KOopaljab, KOTODPBIA OTJaNfeTCHA, H KakK
elNeHHO OH NOABJAseTCA NpH npubnauxennn. Ecin
Ber Hama naseTa Gblaa NI0CKOoM, TO B ACHYIO IIOTOLY
B I0J30DHYIO TPYOY Mo3KHO Ob110 OBl YBHIETH KOPabib
HOCTEI0. Ho HezaMeTHBIN AJdA riiasa u3rub nosepx-
EocTy 3eMJIH DAHO MM IIO3/JHO IPHUBOAUT K TOMY, 4TO
opabyIb HAa MOpe Hcue3aeT U3 BUAY.
" JloxasaTeJbCTBOM InapoofpasHocTH 3eM-
ABRJAETCA TaKiKe OKpPYyriad TeHb, KOTOPYIO
ppaceiBaeT Hama niuaHera Ha Jlyy. 9Ty
TeHD JIIOMH BHUAAT B MEePHOJ JYHHBIX 3aTMEHHH
{puc. 80). Hu nmununap, sy Ky0, HE a06aa apy-
ras (hopMa He HawT Kpyriaoi reau. Takum obpa-
S0M IOKa3bIBAJIN mapoobpasHoCTE 3eMIH emeé -
2500 ner ToMy Haszaj ApeBHErpedecKue yu4eHble.
[HeocnopuMEIe Ke [JOKA3ATEJbCTBA KpYyIrioit

@opMbl Hallell MJIaHEeTHl YeJI0BeYecTBO MONyYH- Puc. 81. Bug 3emnu

0 C HAYAJIOM [TOJETOB B Kocmoc (puc, 81).

Mo coBpemMeHHbIM AaHHbIM 3emns umeeT Gopmy Wwapa,
HECKOJ/bKO CAAKCHYTOMND G NOMOCOB.

n3 KocMoca

'

&



Mapannenn

CesepHuld NOMoc

HHBIA Nnonoc

Mepuanarsl

12

Fnobyc — ymeHblWeHHas mMopaens 3emMnu.
Koraa miony moHAMH, 4To 3eMiud miapoobpasHas,
OHH HAYANH CO3ZABATL eé MOJeJaH — TIJo0ycChHI.
CnoBo zn00yc B NepeBoje € JATHHCKOrO A3BIKA
o3HauaeT wap. ITo OBINIH yMeHBIIeHHBIe BO MHO-
ro pas konuu 3eman. C nomMoIneio ramodyca MOMXKHO
NpeACTABHTE GOpMY Hailell NJaHeThl, yMEeHbIIICH-
HVIO B HECKOJIBKO MHJIJIMOHOB pas.

Crepaxens Tnofyca IOKa3bIBAET, I'Ae IPOXOJHAT
3eMHAH 0Ch — JHHHA, BOKPYT KOTOPOH BpaliaeTcd
Bemus. B meficTBHTeNIBHOCTH HAIA NJIaHETA TAKOH
BHAMMOI ocH, KaK Ha rnobyce, He nMeeT. Eé MOKHO
JIAIIB IPeACTABHUTE. TOUKHM, Ile 3eMHAA OCh BXOJHUT H
BEIXOMHUT M3 riiobyca-3emian ([iepecekaerca ¢ 3eMHOH
HOBEDPXHOCTBIO), HAasHIBAIT mNomocavu. Bepxuas
rouka — Ceeephblit noawe, BumHAA — HOXNcHbLd
noaoc. Ha ogMHEAKOBOM PacCTOAHHH OT IIOMIOCOE,
TO eCTh TOcepegnHe, TI00yC ONoAChIBAeT CUHAA JIH-
HHuA — skBaTop. CiroBo sxsamop NepeBOAUTCA C JIa-
THHCKOTO HA3LIKA KaK paeHodelaujuil — pasjaens-
IOINHMIl Ha paBHBIE YacTH., JKBATOD AeHCTBHTENBHO
JeJUT 3eMHOH map Ha aBa nonymapus: Ceseproe
(ma rmobyce — ceepxy) 1 FOxcHoe (BaM3Y). Ha moBepx-
HOCTH 3eMJIH HH OOJI0Ca, HH JHHHA 3KBATOpa HHKaK
He obosHaueHsl. Kak 1 3eMHadA 0Ch, OHH CYILECTBYIOT
YCJIOBHO M HAHECEHb! TOJABKO Ha rytofycax ¥ KapTrax.

Ecnu BbI BEHHMAaTEJILHO IMOCMOTPHUTE Ha raobyc,
TO YBHAMTE JTHHHH, HAHECEHHEIE B ONpeeIEHHOM
nopaaxe. 9ro mapaanenu u mepunuansl. [lapan-
JeJu — JAHHAHM, KOTODBIE NaPalIeIsHbl S9KBATODY.
MepuauaHsl — caMble KOPOTKHE JHHHUHU, KOTOPEIE
NIPOBEAEHEl OT OA4HOrO MOJI0Ca K JPYroMy. OTH JIH-
HHH, KaK 1 3eMHad 0Cb, ycaoBHbIe. OHM HaHECEHB]
Ha r106yCehl H KaPTHI A8 TOTO0, YTOOGB JerKo Haxo-
AUTHL reorpadpruecKkue 060 BEKTEI.

Monwoca — 370 BoOOpaxaemble TOYKW MepeceveHus
3eMHOM OCK C 38MHOIA MOBEPXHOCTHLIO.

OkeaTop — 370 BooOpaxaemas MHUSA (OKPYXHOCTb),
KOTOpas NPoXoauT Ha 0QMHaKOBOM PaccTOosHMK OT No-
NIOCOB W AENUT 3eMHOI Wwap Ha aga nonywapus — Ce-
gepHoe u lOxHoe.



epsl 3eMnu. YuéHbie omlpe-
BAWIH, YTO OT MEHTpa 3eMJu [0 eé
gepXHoCTH B cpeaHeM 6370 xwM.
InrHa sxBaTopa — 40 000 kM. HuTe-
©CHO, 4WTO BIEpPBHIE BEIYHCJIHTEL pas-
ephl 3eMJH VHAJOCH IpPeBHerpede-
EMM YI6HBIM eIfé g0 Hamieil spel. ITo
pacyéraM, BeIHYHHAa OKPYKHOCTH,
IOACHEIBAIOINEH HAIIY IJAHEeTY Io-
nuHe (TO ecTk BKBATOpA), COCTAB-
ger 39 500 kM. Kax suaumM, 3TO CO-
ITBETCTBYET COEDPEMeHHBIM NaHHBIM,
DAVYEHHEBIM C IIOMOIIBI0 CAMBIX TOY-
sIx npubopoB (puc. 82).

Konunka sHaHui

- OehcTBUTEnpHO N1 3eMn\ Kpyrnaa?

- Oka3blBaeTcs, B COBPEMEHHYIO 3NOXy Pa3BUMTHA ecTecT-
BIX HayK yTBEpOWTENbHLIA OTBET OYOeT yXKe He COBCeMm
PHHBIM. TAK e MOXHO NTOBOPWTE, 4T0 U A0N0KO Kpyrnoe. XoTs
camMom OEene KpyrikiM OHO HWKorga He GeisaeT. CoBpeMeH-
e pacyéTkl NOKazbIBAIOT, 4To popma 3emnm He wapoobpas-
, 4 CKopee oBaneHas. Tak, eé skeaTopuankbHbld papwyc
asnaeT 6 378 kM, a NonapHeii paguyc — 6 356 kM.

Mpaxruyeckoe 3aHATHE

HaxoxpeHue reorpadmnyeckmnx o6bekTos Ha rnobyce
Bapanue 1. MNokaxwre Ha rnobyce AMHWIO akeaTopa. Ha

aKue Nonywapusa akeaTop genut 3emnio? B kakom nonywa-

pacnonoxexHa YkpawHa?

3apaHue 2. Kak HaseiBaloTCcA nonwca 3emnun? MNMokaxute

i Ha rnobyce.

Bapanue 3. HazosuTe W NoKaxuTe Ha rnobyce Ma"repmcw

LaK0il MaTeprk HaMMeHbLMA No nnowaan? B kakom nonywa-

OTHOCMTE/IEHO 3KBATOPa OH PACNONOXeH?

BapaHue 4. MNokaxuTe Ha rnobyce napanneny u Mepuan-

. Y7o aTo 3a nMHKMK? [N Y4ero oHW HaHeceHs!?

- Nposepka 3HaHui

1. Kak nioav B gan8kom NPoLnomMm npeactaenanv ¢opmy
RaLuen nnaHeTb?

2. Kakne gokasarenscTea wapoobpazHocTi 3emnu nprusogm-
Y4EHble OpeBHOCTU?

Pwuc. 82. Pasmeps! 3emnu
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BcrnomMmuure,

Kakie xMMudeckme

anemMeHTe!

pacrnpocTpaHeHs!
B 3EMHOM Kope.

Hasepxenne
BynKaHa
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3. Kakne HeonpoBepXuMbIe A0oKa3aTensCcTBa TOro, 4To Hawa

' nnaseTa uMeeT GOPMY Wapa, MOryT NPUBECTU CEroAHA faxe

LIKOMBHMKA?
4. MopymaiiTe, 410 oToOpaxaeT opmy 3emMnu: Kkapra nnu
rnobyc.

5. M3 pybpukun «Konuaka 3HaHwi» Bbl y3Hanu, 4to dopma
3emnn He wapoobpasHas, a ckopee oBanesHada. MNogymaiite,
C Kakux To4YeK 3eMnu NyTelwecTB1e K e€ UeHTpyY ByaeT Kopo-
ye. BeiMucnuTe, Ha CKONBKO KMNOMETPOB.

6. Mpuxoaunoce N Bam BuaeTs Bocxon ConHua? Bo3moxHO,
Bbl 3aMETWNK, 4TO ro Ny4r OCBELLaT cHavyana obnaka v Bol-
cokue NpegmeTol. Tak xe U npu saxone: korna CoaHue yxe 3a
rOpVY30HTOM, Ero Jiy4u NpoacmHkalT OCBELWaTe BEPLUMHE FOp
n1bo WAKWAKW BbICOKMX 30aHnin. O6wAcCHWTE 3T aBneHus. MNo-
OYMAaNTE, HAa 4TO OHW YKa3bLIBAIOT.

§ 27. BHyTpEeHHee CcTpoeHue 3eMAU

HMayueHune naparpada nomMmoxer sam: . i

®  Y3HaTb O BHYTREHHEM CTRDOBHMK Semnu;
NPUBOAMTL NPUMMEPLI TOPHLIX NOPOo4 U MUHEPANOE,
* pPa3sBMBEaTbH YMEHWA MCCNefoBaTek NPUpOOHbIE TENAa.

AcTpOHOMBI M3Y4YalOT KOCMOC, NOJAY4anT HHbOD-
MAIIHMIO O ILJIAHEeTAX H 3BE3JaX HECMOTPA HA HX OI'POM-
HYI0O vaanéHHocTk. [Ipm aTom Ha camMol S3emje He
MeHBIIIe TaiH, yeM Bo BeemenHoit. M cerogus yuéHuie
He 3HAOT, YTO BHYTDH HalIeil miaaHeTsl. Hadmwogas,
KaK BBIJTMBAETCH JIaBa TIPH H3BepXKeHUHM BYJIKAHA,
MO HO MOAYMAaTh, YTO BHYTPH 3eMJIS TOMe DACTIIaB-
nenHas. Ho aTo He Tak. :

figpo. IlenTpansHad YacTh 3eMHOTO IIapa Ha3blBa-
erca aapomM (puc. 83). Ero paguyec cocTaBIAeT OKOJIO
3 500 gkm. VuéHBIe DOJAraT, YTO BHENIHAA YacThb
AApPA HAXOAUTCHA B PACIJIABIEHHO-KHIKOM COCTOA-
HHMY, & BHYTpeHHAA — B TBépgom. Temneparypa B
wém mocturaer +5 000 °C. Or agpa no:sepxz:ocmj
3eMIM TeMIEPATYPA M HABJIeHHEe HOCTENeHHO CHH

AIOTCH.




3emHan kopa (10-70 km)

ManTia (2 900 km)

HAaopo (3 500 km)

Puc. 83.
BryTpeHHee cTpoeHue 3emin

ma. Aapo 3emau nokpeiTo ManTHell. Eé Tomma
scraBasaeT npubausurensuo 2 900 kv, MarTHIO, KaK
®Apo, HUKTO HHUKorga He Buaen. Ho npeamonara-
, 9TO 4yeM GiIHiKe K MeHTPY 3eMJIH, TeM AaBJIeHHE B
2§t BRIIIIE, & TEMIIEPaTypa — OT HECKOJIBKUX COTeH A0
500 °C. CumTaioT, 4T0 MAHTHA TBEPAAA, HO OJHO-
peMeHHO pacKaJieHHadA.

3emHans kopa. IloBepx MAaHTHH Hallla NOJ8HETa
JOKpEITA KOPOHl. DTO BepXHMWIT TBEPABIH cloit 3eMm-
m. [To cpaBHeHHIO ¢ SAPOM M MaHTHelH 3eMHAA KOpa
gens ToHKaA. B Tonma cocragasaet sums 10—-T0 kM.
40 9TO Ta 3eMHAA TEepPAb, IO KOTOPOH MBI XOAHM, Te-
VT DKM, Ha Hedl MOCTPOeHBI ropoja.
Bemuasa Kopa obfpazoBaHa pasJIMYHLIME BelllecTEA-
g, OHA COCTOMT M3 MHHEPAJIOB ¥ ropHbIX nopoi. He-
JTOpBIE M3 HUX BaM y’Ke H3BeCTHEI (IDaHMT, IeCOK,
anHa, Topd ¥ Zp.). Munepaasl ¥ TOpHEIE IOPOAEL Pas-
Jal0TCH [0 IBETY, TBEPAOCTH, CTPOEHHUID, TeMIe-
) De IAaBJIeHHA, PACTBOPUMOCTH B BOJe H APYIHM
soiicTBaM. MHOre H3 HEX YeI0BeK IMIHPOKO HCIONE-
WeT, HAaIIPpHMED KAK TOIIMHEBO, B CTPOHTENBCTEBe, OJIA
JOJIYVYEHHA MeTAJJIO0B.,

Mpannt

Topg




F Y

/}\J

116

Cc. 84. 3aneraHue ropHeix NOpPOL BHAHO HA CKAOHAaX

BepxHHHE c0H 3eMHOH KODBI BHAHO B OTJOKeHHAX HE
CKJIOHAX rop, KpyTeIX Geperax pex, Kapbepax (puc. 84).
A zarnasEyTh B TIy0b KOPEI IOMOTAIOT IIAXTE H OVPOBBIe.
CKBa’KHHEI, KOTOPbIE MCHONB3YVIOT AJIA AO0BLIYM TOJe3-
HBIX HCKOMAeMbIX, HATpUMeD, HeTH U rasa.

Bo BHYTPEHHEM CTPOEHWMM 3emMny pasnuyaloT S4p0, |
MaHTHIO, 3EMHYIO KOPY.

CraHbTe MccnenosarenaMu NPpUpoabl
3apnaHue 1. PaccmoTpuTe 0bBpasukl rOpHbIX NOPo4, 1 MW=
Hepanos. [ns UCCneaoBaHna BhIGEPUTE HEKOTOPLIE U3 HUX:
*  rpaHnT;
* NOBapPEeHHYH CONb;
*  MecoK.
Bapanue 2. OxapakTepuayilTe paccMOTPEHHbIE MWUHEpA-
Nkl K rOpHBIE NOPOALI N0 NNaHy:
1. Uger.
2. TREpAoCcTb (NNOTHLIE, PEIXNBIE).
3. PacTBOPUMOCTL B BOAE (PACTBOPHMMSLI, HE PACTEOPKMMbI],
3apnanue 3. MNpueegnTe NpUMEpbl MCNONL30BAHWUS MCCNE
AYeMbiX FOPHBIX NOPOL, YENOBEKOM.

TMpoeepka 3HaHUA

1. KakoBo BHYTPEHHEE CTpOoeHuWe 3emnu?

2. Y70 BaM M3BECTHO 0 AAPE Halleil NnaHeTbl?
3. OnuwmTe MaHTHKD 3eMn.

4. M3 4ero cocTouT 2emHan kopa?



Byl EB o w‘ ‘
28 . ABWXXeHUs 3emMAun
POCTPCOHCTBE

HUe naparpada noMoXeT Bam:

MOMHWTb, KaKMe OBMXEHWS B NPOCTPAHCTBE OCYWEecT- P
r

e YTO TaKkoe CyToYHOoe
ROHSITB, NO4EMY Ha BeMIe NPOMUCXOANT CMEHA HA U HOMM, | ' o non 00
BEIACHUTE anqHHbf CMeHEl BpEMéH J’O.!l&- ,QBM}KEHME SEM.”M

BeMiisi B IIPOCTPAHCTBE IepeMelnaercs DOHoGHO
g B TCA BOKPYT cefd M ofHOBpEMEH-
, KOTOpadA EpAIaeTca BOKDYT ceb IHOBD Bemna ocyLyecTans-
Aswxercd no Kpyry. Hama miamera Tak e 0CY-  or nonmeid o6opor
BJIAET ABA OCHOBHBIX JBHMMKEHWUA: BPAIAETCHA BO-  goxpyrceoeil ocu
cBoOell OCH ¥ coBepmIaeT ABm:Kenne BOKPYT ConHIA. 1 Bokpyr ConHua?

3a kakoe BpemMs

fleHne Semnn BOKPYr OCH. Brl yixe BHeIH, Kax
pbyc-3eMJIs BpalaeTcs BOKDPYT cTeps:kHs-ocu. Harma
[aHeTa OCYIIECTBIAEeT TaKoe JBHeHre nocToauHo. Ho
g 3TOTO He 3aMedaeM, IOCKOJBKY BMecTe ¢ Hel Bpala-
fCs M MBI, ¥ BCE 3eMHEIE TeJla — PaBHHHELI, IOPLI, PEKH, _,/
DS B JasKe BOsAVY, OKpy:xatonimit 3emno. Ham xaxer- ;
g, 9T0 3eMIIH OCTAETCA HelIOIBUKHOMN, A NePeMeIaloTCH
mebockaony Connue, JlyHa u 3Bézgel. MBI roBOpHM,
o ConHIle BOCXOAUT HA BOCTOKE, 4 3aXOJHUT Ha 3anaje.
 BeliCTBUTENBLHOCTH, 3TO 3eMJIS ABHIKETCH, Bpallasch
[anana Ha BOCTOK (IIPOTHME YACOBOH CTPETKH).

CraHsTe MCCNeaAoBaTeNnaMM NPUPOaL!

Y1006l NpeacTaBuTe OBVKEeHWs 3emnu B npo-
paHCTBE, NPOBEOEM OMbIT C MNOMOLLBID TENNyPUs.
pUIA — 3TO cneuwanebHblil Npubop ana ae-
pauMiA BpaweHna 3emMni BOKPYr CBOEH OCK K
ua (puc. 85). Ecnu Tennypusa HeT, MOXHO B3ATb
CTO/bHYIO JIaMMy M NOCTaBUTL B LIEHTPE cTona. 310
et Hawe ConHue. 3emnio ByaeT naobpaxkars rno-
jc. Bo BpemA onbiTa 0aHa ero CTopoHa, obpawénH-
2 K NaMmre, pospkHa DbiTh OCBELLEHa, a NPOTUBONO-
(Has — 0Ka3aTeca B TeHw. Moeopayweas rnobyc
DTWB YaCOBOW CTPENKK, a MMEHHO Tak BPalLAaeTcs
9 BOKPYI CBOEI OCHM, YBUAMM, KaK HoBbie ydacT-  PYC- 83. Tennypuii —npubop
# NOBEPXHOCTW BLIXOAAT U3 TeHW, Nnonapan nog ceer, A/ AEMOHCTDALN ABVXEHMS
X HACTYNaeT AeHb. A C APYroi CTOPOHBI TAKME XE No Bem/im BOKpYr CBOE# 0CH
ROLLIAIN YYACTKIA YXOOAT B TeHb. Tak HacTynaeT Houb. v BOKpyr Contrilia

i
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CeeepHbIi NONOC Q,’_l HanpaenexHne BpalleHns

HOHbIR NoMoc

™

f\/

Puc. 86. Bpatyjenne 3emau BOKDYr CBOeH ocu

,/3emnasn ocb

CnenosaTtenbHO, BpalWanck BOKPYr OCWM, 3emM/iA OCBeLla-
eTca ConHuem TO C OOHOW CTOPOHBI, TO C Bpyron (pwc. 86).
B pesynbTate 3TOr0 Ha NAaHeTe HACTYNAET TO AEHb, TO HOYb.
MonHblit 0GOPOT BOKPYT CBOEM OCK 3emMna OCYLLeCTBNReT 33
24 4yaca. ITOT NepMo[ Ha3bIBAIOT cyTKaMK. [BvxKeHre 3eMnu
BOKPYI OCHM PABHOMEPHOE 1 HE NPEKPALLAETCH HU Ha MIKT.

BecneacrTeve BpalleHMs 3emnn BOKPYr CBOed ocK Npo-

WMCXOAMT CMeHa AHA W HoYW. MonHbili 06OPOT BOKPYT
OCH1 Halla NNaHeTa OCYLeCTBNAET 22 CYTKK (24 4).

DeuxeHue 3emnu Bokpyr ConHua. M3 npeasigy:
IIero pasjesia BBl Y3HAJH, YTO 3eMIA ABUIKETCHA BC
kpyr Conrna oo opbute. Ilonusii obopor oHa aenaer
3arom — 365 ngHeil.

ITocMoTpHTE BHUMATEIBLHO HA raobyc. Bel 3aMeTs
Te, 4TO 0ChH 3eMIH He BepTHKAJbLHAA, A HAKJOHEHA 110
YINIOM. OTO HMeeT O0JIBIIoe 3HAUeHHe: HAKJIOH OCH IIPE
ABHMeHHH 3eMman BoKpyr ColHOA — NpPHYMHA CMeE-
HEI BpeMéEéH roja. Beb cONMHeYHEIEe TYYH HA TPOTAMKE:
HEH rofa ocBemaioT Gonbsine To CeBepHOE NOJAVIIADH
(1 gess Tam AnuHHee), To KX HOE.

CransTe uccnenoBaTenaMmm Npupoabl

Mpopomkum oneIT ¢ Tennypuem. Byaem nepemewats r.
ByCc NO NOBEPXHOCTK CTONA NPOTUB YACOBO CTPENKK Tak, Ka
pewxeTca 3emna sokpyr ConHua. NepeneyvHemM cHavana k
YETBEPTL Kpyra BOKPYr namnsl (cnegwte, 4tobbl nogcTas



pbyca He OTpblBanack OT CTONa, & 3eMHas OCb BCerga
na HanpasneHa Ha cesep). OceeweHue rnobyca 3ameTHO
meHunocs, OceelwEHHbBIl Y94acToK CMECTWUIICH Ha Ceeep,
3BMB B TEHW BeCk paioH KDxHoro nonwca. B CegepHom
apun (OcBelEHHOM) B 3T0 Bpema GypeT neto, a 8 Ox-
(HeocBewEHHOM) — 3uma. CnepoBaTentHoO, ecnu cMme-
[OHA 1M HOYW MPOMCXOOMT BCASACTEWME BpaweHus 3emnun
KDY CBOE OCU, TO UX NPOACIIKUTENBHOCTL U3MEHASTCS B
EMCUMOCTI OT ABMXeHUa 3emnin sBokpyr ConHua, To ecTb
F BpeMeHN roga.

NeACTBUE HAKNIOHA 3EMHOM OCKU BO BPEMS ABUXEHWNA
: eid nnaHeTsl BOKpyr COAHUA Ha 3emne NpoMcxoauT
CMeHa BpeMEH roga. )

A DPOTAMEHHH rofa OBIBAIOT OHM, KOTLA OXHO U3
apui, obepuyBuIHck ¥ CoNHIlY, OCBeIlaeTcA HaU-
e, a Apyroe — HAWMEHBINE M HaobOpoT. JDTO JHH

ywr ConHia OBIBAET ABA COMHIECTOAHMSA: IETHEE H 3HM-
ge. JIBasKbI B rog oba moaymapua OBIBAIOT OCBellleHbl
aKoBO (TOrga M OPOLOJIMKHTENBHOCTH JHA B 0D0HX
IVIIAPHAX OJHHAKOBA). 3T0 ITHH PABHOJEHCTBHA.

PaccmoTrpuTe puc. 87 1 nIpociieAnTe ABHKEHHE 3eM-
 no opbuTe, Korga 3emasa o6pamena k Conany Ce-

CONHUBCTOAHWUA

JeHe oCeHREro pasHoASHCTENA

Puc. 87. NognyHoe asmxeHue Semnn sokpyr ConHua
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¥ CesepHoe noayinapue. [[HE CTAHOBATCS JIHHHEE, YEM
% Houu. HacrymaeTt Ténnoe Bpemsa rofa — neto. 22 UOHA
__ HeHb OyaeT caMbIM QAMHHBEIM, 4 HOYb — CAMOM KOpPOT-
" Koil Broay, aTo IeHL eMHE20 COnHYecmoanua. B sTo

gpemsa CoHIe MeHBIIE ocBemiaeT 1 HarpesaeT IO:xHOoe
nmoaymapue. Tam suma.

Yeped Tpu Mecana, 23 ceHmadpa, 3eMiIs 3aHUMAET
TaKoe MOoJoeHHne oTHocHTensHo CoJIHIIA, KOrJa CoJl
HeYHBIe JY4YH oJMHAKOBO OyayT oceemars kak Cesep-
Hoe, Tak u I0:xHoe noaymapusa. Ha scell 3emne, Kpome
MIOJIIOCOB, JeHb OyaeT paBeH HO4YH (o 12 gacos). IToT
JIeHb HASHLIBAIOT JHEM OCeHHez0 paéHodencmeun. Eme
yepes TpHu Mecsia K Coauny Gymer obfpameno I0:xHoe
noaymapue. Tam HacTyouT aeto. Ilpu aTom v Hac, B Ce-
E€pPHOM Noaymapud, Oyger auma. 22 dexadbpa nesb 6y-
JeT CaMBIM KODOTKHM, a HOUbL — CaMOM OJJIHHHOH. ITO
OEeHb 3UMHEez0 conHuecmoranun. 21 mapma caHoBa oba
noaymapua 6yayT OocBelleHbl OHHAKOBO, NeHb Oyaer
pPaBeH HOYH. 3TO JeHb 6eCeHHez0 PA6HOJeHCcmeun.

Ha npotaxedun roga (3a epems nonHoro obopota
3emnu Bokpyr ConHua) no ocBelEHHOCTA 38MHOA No-
BEPXHOCTW Pa3nu4yaloT oHuK:
CONHUECTORAHUA — 3UMHero 22 nekabps,
neTHero 22 UIoHS;
paBHOAEHCTBMA — BeceHHero 21 maprta,
oceHHero 23 ceHTabps.

Ha npors:xeHHE rofa mMoXyInapud SeMIH MOJyIaiorT
pasHOe KOJMYECTEO COJHEeYHOTo cBeTa 1 Temna. [Ipoucxo-
IWT cCMeHa BpeMéH (Ce30oHOR) roja. 3TH M3MeHeHHA OKa-
3BIBAIOT BJIMAHNE HA BCe YKUBLIE OPraHM3MEI Ha 3emMie.

Nposepka 3HaHUM

1. Kakve asuxeHws B NPOCTPaHCTBE OCYLWECTBAAET Hal
nnaverta?
2. KakoBbl NnocnepcTens BRaLlLeHWA 3emMnM BOKPYr CBOEH OCH'
3. Moyemy Ha 3emne NPONCXO0OMT CMEeHa BpeMEH roaa?
4. YeM OTAMYAIOTCA AHWM CONHUECTOAHWA OT [AHEed paBHOOEH:
cTBua?

5. MogymaiiTe, kakuM nonywapwem Gynet obpawena 3e
k ConHuy, korga B YkpavHe nonHoqb 22 MIOHS.
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29. PacnpeAeAeHUe COAHEYHOrO
3€TA U TenAd HA NoBepPXHOCTU :
AN

yueHWe naparpada noMoXXeT Bam:

y3HaTh 06 0COBEHHOCTAX pacnpeneneHWs CeeTa u Tenna
Ha 3emne;

MOHATL, NOYEMY HA NPOTAXEHWKA FoAa M3MEHAETCH BbicoTa
ConHua Hag ropuaoHToM;

BbICHWTL, KEKOBA 28aBUCHUMOCTE Mex oy BeicoTol ConHua
Hag ropyU3oHTOM WM HarpeeaHWem 3eMHOR NOBEPXHOCTH.

K nameHnsercs Boicota ConHua Hag ropvu3oH-

' Ha NpoOTSXXeHWM ropa. Yrtobwl BEIACHUTE 9TO,

MOMHITE DE3YIBTATEI CBOHX HAOM0AeHH I 3a ANHHOMH

HH, KOTOPYIO OTOpachIBAET IHOMOH (IlecT AJMHOI

) 8B nongens. B cenTabpe TeHs Ob1Ta OAHOH OIHMHEI,

prTsAOpe oHA cTaja AIHHHEe, B HOAGpe — nerom @

€ mawHHee, B 20-x uyucnax gexadbps — : BecHoi
paoii nomEHOH. C KoHIa fexabpa TeHb CHOBA L (osensio
MeHBIIAETCA. VaMeHeHWe ONWHEEL TEHHU I'HO- b/
DHA [TOKA3LIBAET, YTO HA NPOTAXKEHHH roja

e B IOJAeHb ObIBaET HA Pa3HOH BeICOTE
ropusoHTOM (pHc. 88). Yem Brilne CosH-

P HaJ| TODM30HTOM, TéM KODOYe TeHb. deM

se ConHIle HAJ TOPH30HTOM, TEM JJINHHEe

tEL. Brinie Bcero moauuMmaerca ConHibe B
egepHOM moayimapuu 22 uwoHA (B JeHb deT- -

BI0 COJIHLIECTOAHHA), a Hambojee HHU3KOe Puc. 88. HsmeHeame
o monoxerue — 22 nexabpda (B JeHE 3HM- BICOTH! COMHLA U LUTHB! TEHN
O CONMHIECTOAHHIA). Ha MPOTAXEHUH roga

Puc. 89. 3aBncrMoOCTE OCBELEHWS Y HarpesaHus NoBepXHOCTH
OT yrna nageHvsa CoONHEYHbIX Ay4ei
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Puc. 80. M3ameHerwe yrna naaeH

MouyemMy HarpesaHue NOBEPXHOCTU 3aBUCUT OT
BbicOThl ConHua. s puc. 89 (cm. ¢. 121) BugHO, 9T
OQHHAKOBOE KOJHYECTBO CBETA W TEILIA, noc'rynamm.ee'
ot CosHIIa, IpH €70 BRICOKOM MOJ0KeHHH NoIajaeT Ha
MEeHBIIHH YIaCTOK, a IPY HU3KOM — Ha Goasmuii. Ka-
Koi1 yuacTok Oyger HarpeBaThes Donbire? Pasymeercs,
MEHBIIHH, TOCKOJBKY TAM COCpefoTOUYeHE! JYUH.

CrnenoBaTelbHO, 4eM BrIIIe CoJiHIIE Hag TOPH3OHTOM,
TeM NpAMOJHHEHHee NagaloT ero JAy4H, TeM OoJbe
HarpeBaeTcd 3eMHAA TOBEPXHOCTE, & OT HE€ H BO3AYX.
Torga sacrynaer geto (puc. 90). Yem auxe Connne HaX
TOPH30HTOM, TEM MEHBINe YIoJ NageHud Jydel, 1
MeHEBIIIe HATPeBAeTCA NOBepXHOCT. HacTynaeT 3uMa.

Yem Gonblue Yyron nageHus ConHeYHbIX nyvyeil Ha 3eM-
HYIO MOBEPXHOCTh, TEM G0/blLIE OHA OCBELLAeTCA U Ha- |
rpesaeTcs. {

-

Kak Harpesaercs noBepxHocTe 3emnu. Ha mo-
BEPXHOCTH WLIapoobpasHoil 3eMJHM CcOJHeUHBIE JYUHE
nazaioT oo pasaeiM yriaom. Hauboasmuil yron majge-
HKUA nrydel na sxBatope. Ilo HanpaBNeHHIO K HOJII0CE
oH yMeHBIaeTcd (puc. 91).

CTanbTe MccnenoBarenamu npupoabl

Mpopomkum onbiTel ¢ Tennypuem. MNoctassTe rnobyc Tak,
yTobbl NaMna OCBeLUAna Nonylwapua pasHOMEpPHO (3emHan oo
Bcerga nomkHa GuiTe HanpasneHa Ha ceeep). O6patute BHUMA-
Hue, 4To Hambonee oceellEHbIM ByaeT paioH akeaTtopa. baw
K NONKDCAM CBET CTAHOBWTCSH PACCEAHHBIM, 8 CamMi Nonioca epe
OCBELLAIOTCH KOChIMKM nydamu. MepensuHem rnobyc No noeepx-
HOCTW CTOMa NPOTWE YACOBOA CTPENKW BOKPYT Namnbl, Kak



3uma
biX AYyYEei No ceaoHam

anu B NpeabiayLiux OnbiTax, CHavyana Ha YeTBEPTE OKPYX-
ETH. XOPOLUIO BUOHO, YTO OCBELUEHHBIA YyH4aCcTOK CMECTUNCH HA
gep. CeeT Ha cesepe — cnabbli 1 paccesaHHBlid, HO gocTuraeT
2 HE TONBKO NONCca, a OXBaTkIBAET BECh PANOH BOKPYM HEro.
M 3TOM W CAMOE APKOE OCBEeLUEHME NOBEPXHOCTM CMECTWUNOCK
XBATOpPA HEMHOMO CeBepHee. locne NPoXoXAEHWUA NONOBKUHBI
OCTW BCE NOBTOPWTCA AnaA KOXHOro nonywapms.

Tlon HauGOABIIUM YIJOM, IOYTH OTBECHO, COJTHEU-
e IYYM IafgaioT Ha 9KBaTOpe. 3eMHAA NOBEPXHOCTE
M [TOJIVYaeT DOJIBIIe BCero COTHeYHOr o Temiaa, noaTo-
¥ ¥ 9KBATOPA YKAPKO KPYIVIBIA I'ojl ¥ CMEHBI BPEMEH
yma He ObIBaer.
‘Hem maneiile OT 3KBATOPA HA CEBEp WM HA IOT, TEM
OJ1 DafeHHA COMHeYHBIX Jyuell meHbite. Benencreue
JOro MeHEBIlIe HarpeBaloTcAd NMOBEPXHOCTE W BOZAYX.
AHOBHTCA MPOXJIanHee, YeM HA 9K-
rope. IlosABisioTcA BpeMeHa Troja:
Ma, BECHA, JIETO, OCeHb. : ' -
‘Ha moamoca B IpHnoJApHEEe paio-
5 3UMOI COMTHEeYHEIE JIVUH COBCEM He
pnanaor. ConHIle IO HECKOALKO Me- : ) ;
IleB He MOABIAETCA M3-3a FOPU30OH- . S0
¥ JeHE He HACTYHOAeT. JTO ABJIeHIe 5
BEIBAETCH NOAAPHAAL HOYb. 1loBepx-
s M BO3AVE CHIBHO OXJAXIAIOTC,
OMY 3HMBI TAM OUeHb cCypoBsbie. Jle-
sxe CoJHIe MecAnaMHE He 3aX0QUT

= TOPH30HT H CBETHT KPVIVIBIE CYTKH

b. Kasamnoce 6bI, ecay Tax AOJTO CONHE4HbIX YMEN B HANDABNEHAM
OT 3KBATOPA K NOMI0Cam

CesepHbiil NoOnNoc

IOxHBIA NONIOG
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BecHoi pactenHns
HAYMHAIOT OYPHO
pPa3BUBaThLCs
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S IPOXOJIZKALTCHA JI€TO, TO H NOBEPXHOCTE AOJKHA HATDE-
BaThesi, Ho CosTHIE HAXOAUTCA HH3KO HAJ TOPHU30HTOM,

ero JIYYH JHIIE CKOJNB3AT II0 IOBEDXHOCTH 3eMIHn
IIOYTH He HarpesaioT eé. IloaToMy JeTo BOJIH3H MO0
COB X0JIOZHOE.

OcgelueHne u HarpesaHne NOBEPXHOCTM 3aBUCAT OT €6
pacnonoxeHua Ha 3emne: yem Bnvke K 3KBaTOpy, TEM
Gonblue yron nageHusi CONHeYHbIX Ny4ei, TeM CUnbHee
HarpeBaeTcs NOBEPXHOCTL. [0 Mepe yaaneHus o1 9K-
BATOPA K NOAOCaM Yron NageHWa nyYeii yMeHbLUaeTCH, |
COOTBETCTEEHHO NOBEPXHOCTL HArpeBaeTca MeHblue,
M CTAHOBWTCA XONoOHee.

3HauyeHue cCBeTa W Tenna ANA XUBOH NPUPOLE
CosHeuYHBII CBET M TeII0 HeoOXOHMEI BCeMY MKHBOM
Becwoit u neTom, KOrfZla ¢cBeTa M Temja MHOTO, pacTe
HUA HAXOAATCA B pacusere. C IpUX0A0M OCEHH, KOT/8
CosHIle Haj FOPH3OHTOM CHHMIKAETCA M YMEHBIIAET
IOCTYIIeHHEe CBeTA M Tellna, pacTeHHA cHpachIBaio
aucerBy. C HacTymJeHMeM 3HMMBI, KOTZA IIDOJOJIKE
TeJABHOCTE AHA HeDOJbINAA, OPHPOLA HAXOLUTCH
COCTOAHHH MOKOfA, HEKOTOPLIE JXHUBOTHBIE (MegBem
fapcyku) gae BOaAaioT B cnauky. Korga HacTynae
BecHa ¥ CosHIle DOAHUMAETCHA BCE BEIIIE, V PACTEHH
CHOBAa HAYUMHAETCA AKTHBHBIM DOCT, OKHBAET KHBO
ubli Mup. U Bcé ato 6narogapa Conuny.

CTaHbTe MCCNeAoBaTeNsIMU NPUPOAbI

MNpoeeguTte HabnoaeHWs 3a TeM, KaK NUCTbS KOMHE
pacTeHuil pearupyioT Ha CONHEeYHOE OCBELLEeHME.

3apaHue 1. BoiicHUTE, Kak pacnonoXeHbl NACTES KON
HaTHOro pacTeHwWs, CTOALEro Ha NOAOKOHHKMKE. He cTano
OHO «0OHOOOKUM», BeAb KaXKOIA NUCTOK TAHETCA K cBeTY? 32
NULWKTE B TETpaaW Jarty 1 pe3ynbTaThl CEBOMX HADNIASHWIA.

3apanune 2. MoBepHUTE pacTeHWMe K OKHY APYroi ¢
POHOMA,

3apanwne 3. MpUMepHO Yepes Heaenio CHOBa PacCMOTE
TE pacnonoXeHwe nucTees. Kakve npor3own naMmeHeHus
Laty 1 peaynstartsl 3T0ro HabNIOAEHWA CHOBA 3anuLuKTe B
Tpagu. OGBLACHUTE NPUYKMHY U3MEHEHMIA.



flekopaTvBHBIE PACTEHUs, Takue Kak MoHcTepa, dukyc,
Bparyc, ecn Ux NOCTENEeHHO NOBOPAaYMBaTE K CBETY, pas-
STAI0TCA PABHOMEPHO BO BCE CTOPOHEI. Ho ugeTyuwwme pac-
45 NNOX0 NEPEHOCHT TAKYIO NepecTaHoBKY. A3anua, kKame-
repaHb, ¢ykcus, GeroHua noyTw cpasy cOpacbiBaloT
bl W Aaxe NUcTea. Mo3ToMy BO BPEMS LBETEHWUS «4yB-
enbHbIe» PACTEHWSA Nydlue He NepecTaBnaTb.

MNposepka 3HaHWA

4Yero 3aBWUCUT HArpesBaHue 3eMHOW NOBepPXHOCTH
HUemM? 9
[louemy ebicoTa CONHUA Ha NPOTAXEHUW roga nameHaeTca? Y
floyemy B HANPAaBnNeHWW OT 3KBATOPA K NOMCaM CTaHOBUT-
ogHee?

JDBLACHNTE, NOYEMY HA SKBATOPE HET BpEMEH roga.

t 30. AYHO — CNYTHUK 3eMAU

ieHne naparpada NOMoXeT BaMm:

y3HaTh 06 0cOBEHHOCTAX ECTECTBEHHOMO CNYTHWKA 3eMNK; Bcnomuure,
| HaY4WTLCA pasnu4aTe gassl JIyHbl; Kakue rnaiaHeTs!
Y3HATh, NoYEMY ObIBAIOT NYHHBIE W CONHEYHLIE 3aTMEHMA. ConHeqHoM cMcTeMbl

UMEIOT CrYTHUKH.
pxailwee k 3emne HebecHoe Teno. Jlyna — =

e mocsie CoHIIA ApKOe HebecHoe Teno, KoTopoe Kakue HeGecHble
BUIUM HA HeDe. DTO eMWHCTBEHHBIH ecTecTBeH- /18 ABAAIOTCH
B cOyTHHK Hameli nuareTs. HaMm Kaxercd, 4TO OH camocseTaLMMnCs?
M TAKOro ke pasmepa, Kak Comnne. B peiicTBH- Monb3ysice
sroctr JIyHa HamMHOTOo MeHbme. O0BACHEHHE TYT  pucyHKOM B aTace,
Toe: oHa pacrnoioxxeHa B 400 pas 6umixe Kk SeMiye,  CpasHUTe pasmepsl
Conume. JIyHa He uanyuaer coOCTBEHHOT'O CBETA. Connua, 3emnu

A KasKeTCs CBeTAINeHcA, IOCKOILKY OTpaXaeT Io- i1 JlyHbL.
BHO 3epKany coJHedHble Ayuu. M3 Bcex HebecHBIX
en JIyaa naubonee mccaenosaHa.
Jlyna — ecTecTBeHHbli cnyTHuMK 3emnun. OHa cBETUT Y
‘oTpaxéHHbiM ceeTom ConHua., ®
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Purc. 92. Bugumas ¢ 3emnm
cropoHa JlyHsi

Monoaasn flyHa
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Kax u 3emnas, JIyea umeer mapoobpas-
mHyI dopmy. OHa Tak:e BpallaeTcH BO-
KPYT CBOEIt 0CH, HO 3HAYUTENBHO MeJIeH-
Hee. [TosTomy cyTku Ha JIyHE COCTABIAIOT
710 gacos (nmourn 30 semueIx cyToK). Ham
CIYTHHK ABHIKETCH TAKKe BOKPYT S3eMIH.
Oaun o6opot JIyaa copepmaer 3a 27 CYTOR
8 yacos.

HurepecHo, uro JIyHa Beerga obpanieHa
¥ 3emie ogHOH cropoHO# (puc. 92). Bro-
pad cTOPOHA 3eMJIAHAM HHUKOTAA He BHIHA.
HeBMIHMMYK CTOPOHY HAITErQo CIVTHHEA
JIOAU YBUAeaHd Toabko B 1959 r. Ha cHEM-
kax. Oy OBIIH cOeIaHBl ABTOMATHUYECKHM
annapaTtoM, sanyuieHHEsIM Ha JIyHY.

Wccnepnoranme noeepxHocTH JlyHbl. [ToBepxHOCTE
HAIIEro CIYTHHK& MOMHO PACCMOTPETH B TeJNeCKOIl.
Oxa HanoMHHAaeT KaMeHHCTYIO nycrelHip. Ha Jlyae
€CTE TOPHLI ¥ KPATEDhl — daleoOpasHbie yrIyOIeHHdA.
Ho HeT BO3ayxa, DO3TOMY HET H JKH3HH. '

JlyHa — OOK& eIMHCTBEHHOE, KpoMe 3eMJIH, He-
fecHoe TeJo, Ha KOTOpDOe CTyHAajia HOra 4ejJoBeKa.
KocMoHABTEI, KOTODBIe BhICAXKHMBAIUCE HA JIyHY, H
ABTOMATHYECKHE CTAHIIUHE NPOBOIHIH HCCIeI0BAHUA
M JocTaBMIH Ha 3eMar0 06pasnsl IYHHOTO TPYHTA.

@®azbl JlyHel. Cama Jlyua He usiayuaer ceBera. Ha
Hefe MBI BHAHM TOJBKO OCBelnéHHYIO ConHIleM eé 1mo-
BepxHOCTh. B pasuble gau JiyHa ¢ 3eMau BBITJIAIHT
HO-PA3HOMY: OT Y3eHBKOTO ceplla OO IIOJHOTO AHCKA.
A OriBaeT, 4TO MBI He BHAuUM €€ cosBceM. OOBAcHAeTCA
aT0 usMeHenueM ocBerierusa JIyvae Connmnem. Bugumere
¢ 3emuu dopmel JIyas! HaseiBaoT hazamu (puc. 93).

B dase mosoayrnus JIyasl cocem He BugHO. OcBe-
LIEHHBI Y3KHH cepn ¢ IpaBoi CTOPOHBI JYHHOTO
OHCKa HA3KIBAKT Mo000i JyHoil. IlonoBHHY AHCKE
JIyHBI MBI BHANM B 138X, KOTOPBIE HA3LIBAIOT NEPEdA
u nocirednana wemaepmu. O6paTiTe BHUMAHUE, YTO B3TO
passaeie yactH Jlysei. Korga Ham cnyTHHK OKA3LIBA-



Mepsas YeTBEPTh

Maonoaas NyHa

HoeonyHwe

onHoNyHWe

MocnenHsn YeTBEepPTh

Puc. 93. @aab! SlyHs!

e HA IIPOTHBOIIONOXKHOH cropoHe or ConHna, BCA
PO BUAHMAA ¢ 3eMJIM cTOPOHA MOJHOCTLIO OCBEeIIaeT-
g. Torga JlyHa uMeeT BHJ AuCKa. JTo ¢hasa noamoil
bi (ROLHORYHUE),

CraHbTe nccnepoBaTensMu NPUPoasL!

MpoeegnTe HabnoaeHWa 3a JIYHO#R.

SapgaHue 1. OnpepenuTe, B Kakve OHW B BalIE MECTHO-
™ JlyHa HaxoauTcs B da3ax HOBONYHWA M NONHONYHWA. Ana
FOro HeoOxooumo exenHeesHo Habnwoaate 32 pasMepamu
YHHOMO OMCKA W 3annchiBaTh yBUASHHOE.

SapaHuve 2. Korga JlyHa pgocTUrHeT ¢asbl NONHONYHKA,
BMMAaTEeNbHO pPaccMOoTpUTE e (KenaTtenbHo WCNonb30BaTb
BenM4MTENbHBIN Nprbop). O6paTTe BHUMaHWE Ha TEMHbIE W1
STALIe NATHA Ha NOBEPXHOCTH JIyHbl. Yem OHW ABNSIOTCA B
BUTENLHOCTU?

npoucxoaat aatmeHus JiyHbl 1 ConHua.
pE AR eHNM 0o opbrTam 3emaa u JIyHa HHOT A pac-
a10TCA HA OAHOH MHHKAHK ¢ CONHIIEM B CIeqyIOIeM
ypanke: Conane — Bemua — Jlyaa (puc. 94, ¢. 127).
eBEIIEHHAA 3eMas OTOpackiBaeT B NOPOCTPAHCTERO
EHE, B KOTODYIO HA HECKOJBKO MUHYT nonanaet JIyHa.
0 ABJIEHHE HA3EIBAIOT JYHHBIM 3aTMennem. Ha npo-
FREeHHH roja OpIBAET OBA-TDH NYHHEIX 3aTMeHM.

lMonHonyrne
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MonHoe 3aTMEHnE
g : - Semns Nyt

Puc. 94. Cxema nyHHOro saatMeHus |

B onpenenésHoe Bpemsa JIyHa HaXoguUTCA MeXIV |
3emnéil u Conmanem (Conane — Jlyaa — Semmusa). Tor-i
Ja Ha HECKOJBKO MHHYT HacTHYHO JAHO0 NOJHOCTHIO|
COJIHEYHBIH AMCK ¢ 3eMiad MBI He BHIuM (puc. 96).
Tax BO3HHKAaeT CONHeYHOe 3aTMenme. Ha mporsaxe-
HHH roja OwiBaeT npa H OoJiee CONHEUHBIX 3aTMEeHHIA.
C SemynH 3aTMeHHMA MOXKHO HADONIOAATH Yepes 3aTeM-
HEHHOE CTEKJIO, HAIIPHMeD, IIOKPBITOE CJI0EM KOIOTH.

Kak JlyHa Bnuser Ha 3emmo. Cuna npuTaAKeHHd
JIyasl u B MeHbIIel crenenu CosHIa BEI3EIBaeT IHOO.
DOAHATHE YPOBHSA BOJEI B MOPAX H OKeaHax, Aubo ero

Mpu6op onycKkaHue. DTO ABJeHME HASLIBAGTCHA NPHIHBAMM H
Aansa HabniogeHus oraueamu. Boga to HacTymaeT Ha Geper H nmepeMenia-
CO/IHe'YHoro eTcA JaJeKo Ha CYIIy, TO OTCTYIaeT oT Gepera, o6Ha
3aTMEHNS

skas auo (puc. 95). IlpuauBel ¥ OTIHWBLI, KAK JeHb B
HOYb, IPOHCXOAAT Ha Hallel NJIaHeTe KAK II0 PACHH
CAHMIO — OBAMKIALI B CYTHEH (Kaskable 6 wacos).

Puc. 95. [Ipunane u oTIue
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OB6nacTe 4acTUYHOTO
aaTmenua ConHua

Nywna

O6nacTs NONHOMO
zarmeHua ConHua

lyHa Boi3biBAET B MOPAX M OKeaHax Npuanesl (NoaHs-
TMs YPOBHA BOALI) M OTNWBEbLI (ONYCKAaHWA YPOBHA BOAbI).

BameueHo, uro JIyHAa OKAa3bIBAET BIUAHME W HA
moBeKa. B mepHoJ OT HOBOJIYHHSA A0 HDOJHOJIYHHA
JOBEK AKTHBHee, sHepruuHee. A B MepHUO OT IIOJ-
it JIvHELI o mocnenHeH eé (ha3bl AKTHBHOCTE YMEHb-

A, MOABJAAETCA YCTAJOCTh. B MHH DOJTHOJYVHUSA
ROTODBIE JIIOOH CTAHOBATCA pasipaskHUTeIbHBIMH,
HITIK THEIMH .

Honroe Bpems NioAW He Mornyv oBBbRCHWUTE NPUYKMHBL NYH-

W CONHEYHLIX 3aTMEHWUA, NnoaTomMy Boannce ux. Ceiivac o
ITe UX HACTYNNeHus y4éHble cooBLalnT 3apaHee B AaCTPOHO -
MECKMX KaneHpapsx. HailTku mHdopmaumio o Gnuxkaiuem

mveHuk JyHel nnw ConHua Bel moxeTe B MHTepHeTe.

Puc. 96. Cxema CONHEeYHOoro 3atMeHus

Paccroanuve ot 3emnum no ConHua — 150 000 000 km, a ot
1 80 JlyHbl — 384 000 kM. BeiumucnuTe, Ha CKOMBKO KWUNO-

fTPOB M BO CKOMBLKO pas JlyHa Gnuwxe k Haweii nnaxHere.

louemy JlyHa ceetut cnabee, 4em ConHue?

floduemy Ha JlyHe Henb3A HaxoauTeea 6ea ckadangpa?

CaK NPOVMCXOAWT NYHHOE W CONHEYHOEe 3aTMeHWA?

Hem JlyHa noxoxa Ha 3emnin? B uém ux pasnuyve?

[CNoNb3ys pasHble MCTOYHMKK WHbOopmMaunu, noaro-
JBbTE MUHU-NPOEKT Ha Temy «[ovemy Mbl BUAUM TONbKO
CTOPOHY JTyHbI»,

?



Benomumnre,
4T0 TaKoe rnobyc.
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Puc. 97. PoTOCHUMOK

o g T,

§ 31. Cnoco6bl U306paKeHus
3eMAU

WM3ayueHwe naparpadga noMoXxeT Bam:

*  Y3HATb, kKak M300paxanT 3emMNio Ha NNOCKOCTH;
pasnnyaTe cnocobbl M3obpaxkeHs 00bEKTOB Ha reorpa-
hUNECKMX KapTax;

* pDA3BMBEATL HABblKM MONbL3OBAHWA reorpadpUHecKUMl
KapTamu.

Yenoeeky 04eHb BAMHO UMeThH H300paiKeHUe BCel
IOBEPXHOCTH 3eMJIH M OTIeJbHBIX €€ YVUaCTKOE. JTO
HeoBXOoIUMO IJIA M3YYEHHS NPHPOILI M BeNeHHA XO0-
saiicrea. Kak MoxHO M300pasuTs 3emawn? Bel yxe
3HaeTe, YTO MOXXHO M3TOTOBUTE €8 MoieJs — raobyc.

Kak MoXxHoO HSﬁsme 3eMn Ha NNOCKOC
OTobpasuTs OTHEIbHEIE YIACTKY 38MHOI MOBEPXHOC
Ha IJIOCKOCTH MOXHO HECKOMIBKUMH ciocobamn: Ha do-
TOCHHMEKE, a2p0odoTOCHMMKE, TIIaHe MeCTHOCTH, KapTe

Ha ¢doTocHHMEKe, CHETaHHOM ¢ MOBEDXHOCTH 3eM-
J¥, MOKHO TTOKA3aTh JUINb HeDOIBIION IO MJIOINaLE
yaacTok (puc. 97). PoTOCHUMOK JaéT IpeAcTaBIeHAES
0 MECTHOCTH, HO Ha HEM DAH3KHe 00BEeKTHI 3aCIOHAIT
TO, 4YTO HAXOAUTCA gankine. He BUOHO TaKke, KAKOBE
pasmeps! ¥ hopMa YUIACTKA B EJI0M.

PasmerméuHble HA MOBEPXHOCTH O6BEKTHI (TONH,
Jneca, pexu, celeHHs, JOPOTH U MHOroe gpyroe) 6va
BHAHBI ayumie, ecnu dorTorpadupoBaTs cBepxy, Ha

Puc. 98. A3pooTOCHUMOK
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gEMep ¢ camoyéra. Takoe usobpakeHHe MECTHOCTH
@seiBaerca aspodorocammrom (puc. 98). Ha Hém BOIOMHITD;
4 % 4TO Takoe nnaH
BexThl COOTBETCTBYIOT HX BHAY Ha MECTHOCTH, BHA- & \ocriocTu.
§ ¥X pasMephbl i B3AUMHOE PACIOJIOkKeHHe. R R
‘B mOBEPXHOCTH CBEDXY NepeJaéT U IJIaH MeCTHO- | (o 0 nnowe 3
m. Brl yoke 3HaeTe, 4YTO 3TO UepPTEK Ha Oymare, H30-  yoacTHoCTH

@xafon Uil HeG0JbIIOH YYACTOK 3€MHOI IOBEPXHO-  M306paxarr

{ B yMeHbIIeHHOM BHAe (puc. 99). Bee 00bekTsl HA  06bEKTHI?

[aHe [IOKA3aHLI YCIOBHBIMH 3HakamMu. Ha HEM oTo-

fseHbl M Te IpeAMeThl, KOTOPEIe He BUJIHO Ha aspo-

rocHrMKe. Ha ninaHax MOMKHO y3HATE HA3BAHUA rO-
JE0B, CEJI, HeJe3HOA0POKHBIX cTaHIuit, pex M T. I.

06bI4HbIA HOTOCHUMOK, N 83POPOTOCHUMOK, M NAaH f
MECTHOCTM — 3TO BCE yMeHblUeHHble uaobpaxeHus |
WHACTKOB 3EeMHOI NOBEPXHOCTKM Ha NNOCKOCTH. L]

MOXHO yEMAEeTs Ha KapTe. Ha kapre nOKa3bIBa-
T B YMeHBIIeHHEOM BUJie TH00 BCIO IOBEPXHOCTE 3eM-
§ B mesioM (Ha KapTe MHDA UJIH OJyImapui; cM. Gop-
, TE00 oTHeNbLHBIE €6 YacTH (HanpHuMep, MATEPHK,
eaE, CTPaHY).

' Br1 y:xe 3HaeTe, YTO KaKJad YACTE CYIIH M BOJBIL,
pOpasKeHHad Ha raobyce M Kapre, HMeeT HA3BAHHE.
eTH cymu — 5T0 MaTtepuku. Mx Ha 3emiie IIeCThb:
pmboemnit — Eepasusa (puc. 100), HaMMeHBITHEA —
paius, caMelii sapkuii — Agpura, caMbli XOJNOA-
— Anmaprmuda, iBa MATEDHKE, TOXO0MHE 110 04ep-

aam, — Cesepras Amepura n FOxcnaa Amepura.

Puc. 99. [naH MecTHOCTH Puc. 100. Espasis — camblii 6ONLLLION MATEPHK
1131



VyebHbiid atnac

BcnoMHMTE, 4TO
Takoe yoaoBHeIe
obo3HaYeHMs.
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Puc. 101. Qusuyeckas kapTa Mupa

Bcio cymy jAelAaT Takie Ha ImiecTh dacreil cBera:
Asus, Espona, Appura, Amepura, Ascmpaaus ¢ Oxea-
Hueil, Anmaprmuda. Pazgenenne Ha YacTH CBETa BO3-
HHUKJIO HCTOPUYECKH, B IIpollecce NO3HAHHS YeJIOBede-
CTBOM 3eMJIH.

W MeioT CBOM HA3BAHUA U okeaHbl: Tuxuil, AmaaH-
muueckuii, Huduiickuit u Ceeeprbtii Jledosumutit.
Tag BEITIALKT IOBEPXHOCTH HANIEH IaaHeThl.

JIns MKOJIBHUKOB KAPTEI TIeYaTAal0T Ha Oymare, OHE
cobpanel B yueOHBIe atJacel. B MHTepHeTe MOMHO
HAHTH LU POBEIE KAPTHL.

reorpaduueckas kapra — 370 yMeHblUeHHoe 1 06006-
wWeHHoe n3obpaxeHne 3eMHOW NMOBEpPXHOCTWM Ha nno-
CKOCTUW, COCTABNEHHOE C NOMOLLEKD YCNOBHbBIX 3HAKOB.

Kak npouuTtartb Kapty. Hudopmanusa Ha KapTe «3a-
OHcaHa» A3BIKOM PasHBIX o lopMe, pasMepy H IIBe i
obo3HAYEHUHA-CHMBOJIOB. X HASLIBAIOT YCIAOBHBI

gaakaMmu. C UX MOMOINBIO KAPTHL ¢« PACCKAZBIBAIOTY O
topMax 3eMHOH HOBEPXHOCTH, IOJE3HBIX HCKOIAae-
MBIX, PAcHpoOCTPAaHEHHWH M HBOTHBLIX, BBEIPAIlMBAHHE
CeNbCKOXO3AMCTReHHBIX KyABRTYP H Ap. Hanmpumep,
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LWKANA TNYBWH M BEICOT B METPAX KamMeHHbIH
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Puc. 102. Wkana raybuH v BeICOT E ‘ Hedts &
&
|
auxamMu 0603HAYEHO pa3MeleHHe MOJe3HBIX MCKO- - |
bix. JINHUSAMM NOKA3AHEI DEKH, TOPOTH, rpanu- - M pyﬂeaHaﬂ
i FOCYAAPCTB, CTPEIKAMHE — MODCKHUE TeUYeHHA.
[IBeT HA KapTe TaK:Ke HABIAETCA YCIOBHBIMH @ MNosapeHHas
axavu. OxpamuBanveM H300paxKal0T peabed: cone
SMEHHOCTH — OTTEHKaM#¥ 3eJ8HOTO IBera, BO3- e e g
EIEeHHOCTH — JKEJTOT0, FOPEl — KODHMYHEBOTO.  [ofie3HbIX UCKOMA-
OTTEeHKAMH TOJYBOro IBeTa MOKA3aHBI OKEAHBI, eMbix Ha kapTe

ip#, o3épa (puc. 101).

PacmndpoBKka MBeTa pasMenieHa HA IIKade BBICOT

FaAvOMH [0 IPHHIIHITY «YeM BBIIIe UITH rayhsxe, Tem
gHee okpackar. [llkany ¢ ykasaHHeM IIyOMH U BBI- ——3= Ténnsie
T B MeTpax Bhl HaléTe Ha mOaAX KapTsl (puc. 102).

—3 ¥onogHole

HuraTh KAPTY AO/IKEH HAYUNTHCA KA bl 06paso- Mopckue TedeHms
HHBIH YesoBeK, YTOOBI yMeTh HCIIOJb30BATE €€ LA
DHX HoTpedHOCTEH. |
loBEPXHOCTE 3EMNN B LENOM MOXHO M306pasutes Ha *x
rnofyce v kapTe, a OTAEAbHLIE € Y4acTku — Ha doTo- i
CHUMKE, a9PODOTOCHUMKE, NNaHe MeCTHOCTU, KapTe. ®

MpakTu4eckoe 3aHaTve

OnpepeneHve reorpadpuyeckux o6LeKToB No KapTe

Bam noHapnobuTtca: duamnueckan kaprta Mupa nuéo nony-
3Dui (cm. hopaal).
‘Bapauue 1. MokaxuTte Ha KapTe Nonywapuii nonica 3em-
LM NIMHWIO 3KBATOPA. HT0 3To 3a NHWAT B Kakom nonywapumn
.' DCUTENBHO AKBATOPA pacnonoxeHa YkpawnHa? _
‘Bapanve 2. Haz0BUTE W NOKAKMTE Ha KApTe MATEPUKM.
(0l MaTepuk HambBONBLWWIA NO NIOWAaOW, a Kakon — Hau-
WiA? B kakux nonylwapuax OTHOCUTENbHO SKBATOPRA OHU
elweHbl?
Sapanune 3. HasoBuTE 1 NOKaXWTE HA KapTe 4acTu CBe-
. CpaBHuTe 11X HA3BAHWA 1 DACMNONOXEHUE C MaTePUKaMM.
SEM COCTOWT paanuyune?
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d 3apanue 4. Ha30BMTE U NOKAKWTE HA KAPTE OKeaHbl 3e
' nu. MNpuseguTe NpUMepsI mopei, pacnonoxeHHsix 8 Cesep

Hom nonywapun. HazoeuTe HanbonblUMe OCTPOBA, pacnono
weHHbIe B KOXKHOM nonyLwapuum.

3apaHue 5. Ha kakom MaTepuke HaxXoOATCA BLICO4AALLINE
ropsl Mupa? Hazoeute Ux 1 NOKAXUTE Ha KapTe.
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Cnocof uzobpaxeHna YT1o naobpaxawoTr
3Haukn W, A 7
? Pexu
| CuHwWe cTpenku ?
? TEnnkie Te4eHWs
OxpauiveaHve -

SIPKO-3EMEHBIM LIBETOM

i ﬁ ; - 5. Monb3ayack GU3N4ECKOl KapToi YKpanHbl U LWKaNoWH Bbl

2. Kakumu cnocobamMmn MOoXHO M306pasnTb BCIO NOBEPXHO

3emnu B ugnom?
3. Y710 HeOBXOAMMO 3HaTh, YTOOL! HAYYUTLCA YNTaTb KapTy?

‘5) 1. Kak M306paxkaloT Ha NMOCKOCTH OTAENbHLIE YHacTK 3emn
LJ

4. Kakumim cnocoBamm Ha kapTax n3obpaxatoT pasHeie obbe
W AENeHus? PacocmoTtpute Tabnuuy W 3anonHuTe eé B TETpaau.

Tabnuya
YcnoeHblie 3Hakn GU3MYeCKon KapThbl

? Topel BeicoToR Gonee 3 000 m

Ha Heil, onpegenuTe npeobnagaoulMe BbICOTEl CNenyo
reorpadr4eckux o6 LEKTOB:

* [lonecckaa HN3MEHHOCTL;

® [IpU4EPHOMOPCKAR HU3MEHHOCTL;

* [Moponbckas BO3BbILWEHHOCT.

Kakoi M3 aTux reorpaduyeckix o6bLekToB umeeT Hanbo
LUYIO BLICOTY, 8 KaKOH — HaUMEHBLLIYIO?

6. HailguTte Ha kapte YkpauHsl Y8pHoe W A30BCKOE MOPS
OnpeaenvTe No KapTe, Kakoe M3 HUX rnybxe.



Ty f Ve
32. Macwrtab

WY3HaTb, Kak n200paskeHMe MECTHOCTM MOMHO YMEeCTWTb Ha
mMcTe Bymar;

Hay4MTbCHA ONpeaensTh PACCTOAHMA, NOAL3YSCHL MacluTa-
- DOM;

pasBMBaTh HABBIKM WCMNONB30BAHMA KapTorpaduyecknx
O4YHWKOB MHGOpMaumm.

Y1066 Ha JucTe GyMaru pasMecTHTE H3obpaxeHne
'HOCTH, €0 Jal0T B OYeHb YMeHbIIeHHOM BHJIE.

Takoe macwtab. Ha MecTHOCTH PAaCCTOAHHA
BBEIBAIOT B METpax WJIM KHJIoMeTpax. Hampumep,
osaaue oT Kuesa 10 Xapekosa coctaenaeT 480 K.
EOe paccTOAHHE IOKA3aTh HA OyMare HeBO3MOK-
ITosToMy Ha NIaHaxX W KapTrax PacCTOAHHA NAHBI
MEeHLIITEHHOM BHAe — B CAHTHMETpaAX ¥ MHJIJIHME-
ax. YToOr! neperecTH OONBIINE DACCTOAHHA HA MECT-
1 B HeDoabIHe HA KapTe, UCIIONb3YIOT MaciuTao.
BrruncnuM, Kakum Oyger paccroanue or Kuesa
| XapproBa, HaIpHMep, Ha HACTeHHOH KapTe. Yc-
EMCA, YTO Ha Gymare Bce paccTodAHHA OyieMm H30-
gxaTh B 1 MJIH pas MeHbIIe, 4eM B JeHCTBHTEJb-
a. Torga 1 cm Ha KapTe OyAeT COOTBETCTBOBATH
}00 000 cm Ha mecTHOCTH. CJIeHOBATENBHO, HALI
emTab 1 : 1 000 000 (umTaercs: ogHA MUJITHOHHAA).
jernTald YKassIBAeT, BO CKOJBKO Pas paccToAHMe Ha
CTHOCTH yMeHbIIeHo HA KapTe. Torga paccroaHue
Kuesa 10 XapsKoBa, Ha MecTHOCTH paBHOoe 480 KM,
capTe JaHHOro Macirtaba onpefenAeM TaK:

D kM nmepesoguM B canTHMeTphl — 48 000 000 cm;
48 000 000 cm : 1 000 000 cMm (macmTad) = 48 cm.

1ef0BaTeNbHO, paccToAHMe oT Knera no Xapeko-
ga KapTe cocTaBadger 48 cm.

cwitab — 3T0 Mepa yMeHbLUEHWS PacCTOAHWMIA Ha
MECTHOCTY NPV M306paxeHu ux Ha rnobyce, kKapTe uim
laHe.

p—
* BermoMuuTe, 4TO

Takoe macLutal.

ALnsa dero nenone-
3yI0T Maclitab Ha
nnaHax MecTHoOCTH
M Kkaprax?

Y;f
.
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LRESATA EATYEU MBHICOT 3 METPAX cru). BaXHO MOMHHATE, 4TO B MACIITA

mylme 000 FEOO HOOD 500 W0 O S0 B WG 300 H00TS; 1000 9500 000 sk

Macemed 1: 4 000 000 {n 1 ca 40 k)

Kako6o3HauyawTmacwutab. Haxkap
MacmiTal 3amHCBIBAIOT B BHAe HElelore
ymcaa, Hanpumep — 1 : 100 000 (uuTa
eTcsi: oaHa croTeicauHas) (puc. 103)
Yucao 1 — sT0 paccTogsHHEe HA KapTe,
rotopoe coorBercTByer 100 000 Takux
paccToAHUI Ha MecTHOCTH (TO ecTh 1 €3
na rapte pased 100 000 cm Ha MeCcTHO-

6e obe mEdpLI Becerga NpencTaBIeHBL

e e cauTuMerpax. OOBIYHO PALOM C YHCIIOM

Puc. 103. HsobpaxeHue KMJIOMETPHI). ITO TaKKe 03HAYAEeT, 4YTO
maclTaba Ha kapTe 1 cM Ha KapTe cooTBeTCTBYeT 1 KM Ha

1: 10000 000
g 1cm 100 km

3anwvck macwtaba
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macmiTaba NOPHBONHTCA erc obObBACHEe-
HEue. Hanpumep, B 1 ¢m 1 KM (TO ecTh
100 000 cm gna ymobcTBa HepeBOLAT B

MEeCTHOCTH.

I'nob6ycsl, KaKk W KapThl, HMelT Macmrab. OH
[0KA3LIBAET, BO CKOJBKO pas raobyc meHbIle ael
CTBHTEJNBLHBLIX pasMepoB 3emau. B orauyme oT Kap
Ha raobycax yMeHBIIEHHEe 3eMHOM HOBEePXHOCTH
3HauuTelbHOe, Hanpumep, Ha ranobyce ¢ MacIiTa-
6om 1 : 30 000 000 B ogHOM caHTHMeTDE VJIOKHEs
aues 30 ma cantumerpos (mam 300 KM) 3eMHO
nosepxHocTH. To ecTh Bce 3eMHBIEe 00BEKTHL HA Té
KoM raobyce ymeHbmeHsl B 30 MaH pas.
Yem Gonbile yMeHbILICHHE Ha TVIobyce ¥ KapTe, Tel
GONBIIYIO IO ILIOIIAJH TEePPHTODUI0 MOYKHO M300pa
3uTh. Ho yem 6oJblle YMEHBIIEHHWE, TeM MeHBLIIe
MeHee BhIPasUTeNbHBIMH DyAyT 00'BEeKTEI HAa KapTe.

Kak u3MepsiioT paccTosHUs U ANUHBI Ha KapT
maﬁmp. Paccrosune MeXay OBYMSA Dﬁ’LERTaMH
KapTe UBMepAIOT 10 NpAMOlt TuHMH 06BIYHON JTHHEeHR
xoi. HHOrga HeoOXOOMMO H3MEPHTH DACCTOAHHE H
o TIPAMOI, a 0 KPUBBIM JHUHHAAM (HanpuMep, AJIUE
H3BHJIHACTOH pexu). B aToM coaydyae MOMHO HCIONBS
BATL O0OLIKHOBEHHYIO HUTKY. HUTE NIpHKIAABIBAIOT
KPHBOH IHHHE HAa KAPTE, [IOBTOPAA €€ H3rubnl. 3aTeM
BHINPDAMHUB HUTKY, HGMEPAOT €6 LIHHY JHUHeHKOMH.



Puc. 104. MsmepeHue paccTosaHns: a — Ha kapTe; 6 — Ha rnobyce

Paccrossaus Ha raobyce yaobHO M3MepATs rubroi

KO MM ¢ TMOMOHILI0 TOJOCKH Gymaru Jjmbo
rxu (puc. 104). Janee, ncnonsays macimrad, omnpe-
ISIOT pacCTOAHUE MJIH AJUHY Ha MECTHOCTH,

Mposepka 3HaHMA

5 Yero HyxeH macwtab? ,
m BypeT paccroaHue 45 M B macwTabe B 1 caHTume- ' 9
10 meTpoB? e

MOXHO M3MEPUTE Ha KapTe AIMHY M3BUMCTON pekn?

ax ¢ MacLuTabom:
1:50000;
1: 100 000;
1: 1000 000.
oM Cly4ae ymeHblleHwe 00bekToBR Ha kapTte Oyoer
e?

penennTe, BO CKONbKO pa3 ymMeHblUeHbl DacCTOoAHWA Ha z i :

fso6pasuTe B TeTpagu pacctosvue 300 m B macwrabe:
caHTumeTpe 100 meTtpoe u B 1 canTumeTpe 30 MeTpoB.
M kakom maclutabe ymeHblueHre Oyaet meHwe?

> MOMOLULIO HUTKK M3MepbTe ONnHY Peku TeTepes Ha ou-
ECKO KapTe YkpawHsbl. Micnone3ya macwtab kapTel, onpe-
g ee ANWMHY HA MECTHOCTW. ‘

137



§ 33.Mousa

& HayyeHue naparpada noMoXeT Bam: '1
Becnomuute, *  NOAYYWUTL NPEACTABNEHWE O COCTABE NOYELI;
13 YEro COCTOMT *  0OBACHATL 0OPA30OBAHME NOYBbI;
rnoysa. *  pAcLIKMPWTL 3HAHWHA O CBOMCTBAX NOYBLI;
L]

pasevBEaTh yMeHue obpabaTbiBaTh NoYsy.

MNousa — ocoboe npupogHoe obGpasoeaHue.
H3BecTHO, YTO HOYBA — 9TO BEPXHHH PBIXJILIH CJIOH
HNOKPBIBAIOIIHE 3eMHVIO IOBepXHOCTh. Kaawiii 3Ha
eT, 4TO Ha HeH pacTyT TPaBbl, KYCTADHUKHU, NEPERLS
A MOMKHO JIH NOYBY OTHECTH K I'OPHBIM IDOPOJAM?
TOPHEBIX IIOPOAAaX, HATNPHMED IecKe, INIHHe, IDaHuTe
PACTEeHUSA He PACTYT.

ITouBa obaamaeT TakoH 0COBEHHOCTRIO, KaK TJIOLO-
popne. HMeHHO 3TO B OT/IHY&ET €€ OT MOPHBIX IIOPOJ
IInopopoane — 2TO cIOCOGHOCTE OGECIIEYHBATEL Dac-

BcnaxaHHas no4sa
TeHHA MHUTATENABHBIMH BemecTBaMu. IToaToMy mo4ussy
HAa3BIBAIOT 0COOBIM NPUPOAHEIM 00pA3OBAHEEM.
Y} Mouysa — 37O BEPXHWIA PbIXNLIA CNON 38MHOW KOPbI,
.f obnapganwmin NNoAOPoaVEM.

Kak oGpaayercs nouBa. Ilouss
obpasyeTca B Pe3yaAbTATE CJIOMKHO:
T0 B2auMOZeHCcTBHA MOPHBIX IOPOL
COJIHEYHOTO TenJja, BJarW, pacTe
HHH M XHBOTHBIX. ['OpHBEIE OPOAE
ABIAIOTCA OCHOBOMH An5 GOpMHUDOBEE
HUA IOYBE] M OIPEeAeNAIOT €& COCTAE
IloropHble yCea0BHA 00VCIOBIHBAS
HaJaH4dHe B Heil Tenna u snaru. Meo
rOYHCIeHHbIe HUBOTHEIE, JKHBYIILE
B IOYEBE, — YEPBH, MYDABBH, KVKE
KpPOThI, — DPa3pBIXJIST TOYBY
VAYYIIAKT DOPOHUKHOBEHHEe B HE
BOJBI B Bo3Ayxa. MUKpoopragnam
pasjaraiT OCTATKH DACTeHWI,

KOTOPBIX o0pasyeTcA meperHoi (
Puc. 105. O6pasosaHue no4esl myc) (puc. 105).
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Yrolbl NpefcTABNTh: 00DA30BAHHAA IMOYBEI, MOMKHO
EMATEH TAKYIO YOPOLIEHHYIO 3aIHCE:

Cnoii mouBLI HA 3eMHOH TOBePXHOCTH HeDONBIIoH —
| HeCKOJBKHX CAHTHMETPOE 0 HECKOJIBKHX METPOB.
) ero oOpaszoBaHne AIUTCA cToeTuaAME. [Ipu rycToM

MTeJbHOM DOKPOBEe W OJIaronpHATHHIX YCIOBHAX

2 QOpPMHDPOBAHHUA CJIOH IOYBBI TONIMUHOH 1—-2 cM

pxogumo okoso 500 meT.

',"il.:ﬂl.’i‘-llihl-. B cocTaB nmo4uBEI BXOOAT HeOpPraHu-
gEMe U opranwdeckmne Bemecrsa. Heopramuueckue
gecTsa — 9TO PA3pYIIeHHBIE I'OPHBEIE IIOPOABL, Ile-
£, TIMHA. Joxneson yepseb
TIpoBesEéM ONBITHI, YTOOR! yOeXUTHCHA, ITO BXOAHUT B
STAE II0YBHI.
Omnzir 1. B crakas ¢ Bofoli 6pochbTe KOMOUYEK IIOYBEI.
saMeTHTe, KAK K IOBEPXHOCTH NOTHUMAIOTCH IY-
DEKM. DTO BOJA BLITECHMIA U3 IIOYBEI BO3AYX.
Ousir 2. ITonoxuTe KOMOUYEK IOYBLI Ha JHCT OyMa-
PacraTaiiTe ero nycToi OyTHIIKOH HINM CTAKAHOM
JOOHO TecTy Ha BapeHHKH. Bul yBHAKUTE, YTO HA JH-
8 OCTAJIOCE MOKpOe naTHO. ONBIT JOKashIBAET, UTO
gouBe ecTh BOA. BEIABUTL BOLY B IMOYBE MOMHO H
FpeBas eé B OTKPEITOM COCYie, eCJIH IoJep/KaTh Hal
XONONHBIH IpegMeT.
OpraguyecKkye BellecTBa, WM IeperHoi (rymyc),
DA30BANHCE U3 OCTATKOB OPraHusMoB. MmenHO B
Myce cojepxaTcd BellecTsa, HeoOXoIHWMEIE OJA
fragua pacteEuii. [losToMy OT ero KoJIH4YecTBa 3a-
ECHT TLIOOPOAME TIOYBHI: ueM BoJbllie CJI0# rymyca,
M IITOLOPOAHEe [I0YBAa, TEM BEIIIE YPOKAH CeTbCKO-
BANCTBEHHBIX KVIBTYD.

Of0pOOMe MOYBLI 3aBUCWUT OT KONMYECTBA B HEWH YF

IOpraHuYeckux BeWecTs (rymyca). ®

JTlouBEI MOYTH IOBCEMECTHO IIOKPBIBAIOT CYIIY. Onu
EWUA0TCA pasHooOpasHeM, MOCKOJIBKY 00pasyioT-
B pasJMYHBIX OPUPOXHEIX ycioBHaX. B Ykpauxe
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Becriomuure, kakoe
3HaveHue nMeeT
MOYBa A4N1F YENOBEKA.

rJ.
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Ospar
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§ TOUBHIB MUpe. Onu 00pazoBanuck o 6GoraToi TpaBs:
| HUCTOI PACTHTENILHOCTRIO cTeneit. Caoil rymyca B HUX

-
B

PaCIpOCTPAHEHEl YePHO3EMEI — CaMElIe ILIOA0POAH

npesbrmaer 1 M. HepHO3EMBl — HanHOHAJIBHOE Borat-
CTBO, KOTOpOe HeoOxoaumMo Hepeys.

Kak pnefTenbHOCTb YenoBeKka BAMSIeT Ha NOo4BY
O6pasyeTca IMOYBA OYEHE MeAJeHHO. A PaspyVIIHTh
MOHO oueHEb ObicTpo. K paspymenun u obelgHeHHED
MOYE MOJKeT NPHBeCTH HeNpaBHILHAs eé obGpadoT-
Ka. JTo, B CEBOI0 0OUepelb, MOMET BEIZBATL BLIAYBAHHE
BePXHEro IVIOA0DOAHOTO CJIOA BeTPOM 1 CMBIBAHHE €
MOBEePXHOCTHBEIMH BOZAMH. SHAUYKMTENLHEIH YVPOH IIO-
YBAM HAHOCAT OBPArM, KOTOPEIE PaspymIanT 00/bInEe
MIOMALH CeNbCKOX03ANCTBEHHBIX 36MeNb.

Y106l COXPAHHTE IIOYBEI, HEOGXOJUMO IIPABHIBHE
ux obpabareieaTh., CKJAOHBI HAJ0 PACMAXHMBATH MOIE-
pPéx, 4ToORl BOJa He MOrJa CTeKATE IPOJOIbHBIMHE 0=
po3gaMu M CMEIBATE IJIOSOPOAHBIN caoi. MiuHepais-
HBIe YA0DpeHUA ¥ AJOXHMHKATHEI NPH H3GBITOYHOM
KOJIMYeCcTBe 3aTPA3HAIOT MOUYBY, IIO3TOMY MX BHOCSH
B pasyMHEIX npegenax. HacamneHus 1eco3aliUTHE
NoJioC OPemoTBPAIlaloT BBIAYBAHHE IIOYBEI BETDOM
Y106k 0OCTAHOEHTE PASBHTHE OBPATOB, HA MX CKJIOHAX
BHICAXKHBAIOT KYCTAPDHUKH H JepeBba.

Yenopek AoMEeH 3a00TIHBO OTHOCHTLCA K TTOYBAM
BANTHIIAS UX OT HCTOIIEHHUA 1 3arpAsHeHHA.

Byabre 3aluTHUKaMM Npupoas!

ExerogHo Ha 3emne cMbIBAETCA JOXAAMM, BbiAYBAETCH
Tpom 26 MApa, T NNOAOPOAHOR NoYebkl. KakiMe Mepbl Bl MOXETE
NPeanoXUThL ANS 3aLLIMThI NOYB B CBOSH MECTHOCTU?

Konunka aHaHWi

MasecTHbIR y4EHBIA Hapne3 JapeuH Npo AoXOEB0Oro Yepes
ckasan Tak: «HasepHoe, He HaWTK OpYroro XXMBOTHOMO B MUD!
KOTOpoe urpano Bbl CTONL BEXHYIO PONb B Npupoge». Apmus
aTKX Nog3emMHblx kKonarteneil Ha 1 ra no4vebl COCTABNAET
130 Toic. ocobeit obwel maccoid okono 400 kr. 3a rog oH
nepesopaYyealoT ceble 30 T 3emnn.



W
.[' MNpoeepka 3HaAHWA

Y10 Takoe noyea? Kak oHa oBpazyerca?

Ckonbko net Heobxoaumo npupode, 4Tobbl CO30aTE CNOR
EblB 1 CMm?

Y70 BXOAWT B COCTAB NOYEbLI?

Kakne nouewl pacnpocTaHeHsl B Baweil mectHocTu? Mno-
OAHbLI KM OHW?

. Mcnonbaysa pasnuuHbie MCTOYHWKA UHOPMAaLIMK, ONULLKTE
TETpaaW CBOMCTBA MOYBLI, PaAcnNpPOCTPAHEHHOW B Ballein
HOCTH.

. «[podreccuar poxaesoro 4Yepea

MogymaiiTe, Ha 4EM OCHOBaHO yTEEpXAeHWe HYapnesa JapevHa
{0 BaXXHOCTW ponK B NPUPOAE ACKAEBLIX HepBeit. Mcrnons3ys pas-
| AMYHBIE MCTOYHUKW 3HAHWIA, MOArOTOBETE MWHW-NPOEKT O 3HaYe-
r HUW 3THUX HUYEM, Ka3an0Ch Bbl, HE NPUMEYETENbHBIX KUBOTHBIX.

34. CoctaB 1 CBOMCTBA BO3AYXO

eHue naparpada NoOMOXeT Bam:

yrnyBuTh 3HaHWA O COCTaee BO3ayxa,
*  MCCNenoBaTb HEKOTOPLIE 0COBEHHOCTY BO3AYXA;
[® y3HaTL, KaK HeNOBEK UCNONb3YeT CEOMCTBA BO3AyXa.

M3 yero COCTOMT BO3AYX. Br yixe 3HaeTe, 4YTO BO3-
'AVX eCcTh NMOBCIOJY BOKPYI HAC, XOTHA MBI €ro U He BH-
aumM. OH 3aIIOJIHAET BCe IIYCTOTHI, IENIH ¥ IIOPEI IO
seMJIEH 1 HA moBepxHocTH. EcTh BO3AYVX H B BOJE, [103-
TOMY B BOZOEMaX MOTYT 06MTATE pEIOEI, KOTODEIE, KaK
H BCE MHEOe, ARINAT KHcaopogoM. OH OKVTEIBAET BCIO
nnareTy. Bosaymayo obomouyky 3eMaIH HA3kIBAOT aT-
mocdepoii. Bozayx He paccerBaeTca B KOCMHYECKOM
OPOCTPAHCTEBE, IMOTOMY 4YTO ero yiep:XHBaeT 3eMHOe
EHTHH{EHHE. CnenmoeaTensHO, aTMochepa Bpamaercs
{BMecTe ¢ 3eMIéi KAK eJUHOE IeJI0e.

ConepxaHve Mnopopopue
H?‘iﬁ':’e Lset neperHosn (aHaunTensHoE,
(MHOro, mano) HEe3HaYMTenbHOoe)

Becnomuute, kakue

raasi BXxoaaT

B cOCcTae BO34yxa.

Atmocgepa
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Opyrue rasel

Bri yixe 3HaeTe, 4TO BO3AYX — 3TO
cMech rasoe. B ero cocrase Goasme
Beero azora (3/4) u xucnopoma (Me-
Hee 1/4). Ipyrux rasos o4eHb MAJXO
(puc. 106).

Kam el ras HMeeT orpoMHOe 3HA-
yeHHe I KH3EH Ha 3emiae. Kucio-
pon HeoDXOZHMM BCEMY MHHBOMY IIH
OBIXaHWA. YTIJIEeKHCHIBIH Tras, KOTO-
PBIH B HeDONIBIIOM KOIHYECTBE HMe-
eTcHd B BO3AVXEe, HASLIBAIOT <«yTeILIH-
TexemM»: OH 00gazaeT crocODHOCTHEIO

Puc. 106. Cocras Bo3ayxa IIpoONyCKAaTh COJMHe4YHbIe JIYV4IH K BEM'

14

L

BcnomuuTe, kakue
CBOMCTEA BO34YXa
BaM VXe M3BECTHBI.

142)

JIe, 4 eé TenJo yIep:KHBATE.

Hpome Toro, B BOZOyXe CONEDIKUTCH BOAAHOIH map.
Hmelores B HEM 1 DA3NHYHEIE TBEPABIE OPHUMECH:
OBELIL, TEHes] OT JeCHBIX HOXKAPOB H BYJIKAHHYECKHX
H3BEPIKEHHUH, KPHCTANIMKH JLAA ¥ MODPCKOH coJiH,
caxxa. Hanpumep, Haj NyCTHIHAME B BO3JyXe MHO-
ro OBIJIH, HAJ OKeaHAMH — KPHCTAJNJIHKOE COJIM, HAX
KPYIHBIMH I'OPOJAMH — CAXKH. '

Bo3pyx — 3T0 CMeCh ragos, OCHOBHbIE M3 HUX — a30T
v Kucnopog. B HeBonblwom KONMYecTEE B BO34YXE eCTh
YrNeKucnblid raz, BOOSHOW nap v TBEpAble NpUMecH
(neiNb, Nenen, caxa).

CeojicTBa Bo3nyxa. Bu y:xe sHaeTe, YTO BO3AYX
GecuBeTHRIH u npospaunsiii. Wcecaeayem csolcrea
BOBAVXA.

Oneit 1. BossMEM IyCTYIO HJIACTMACCOBYIO OV THLI-
Ky M3-I0J BOAEI, 3aKPOEM eé MAOTHO npobkoii u co-
MEM e€ ¢ GOKOB. 3aMETHO CHATE OYTHIIKY He yaa-
ércda, 9TO IOTOMY, YTO OHA He IIycTad, KAXK Kasajocsk,
4 3aIlOJIHEeHA BO3AVXOM. HYeped IMpoOKY OH HEe MOMKET
PACHPOCTRAHUTECA Hapy:EY. OTEpoeM npobKy U mo-
BTODUM cCiRaTHe. ITO VIA8TCA cOesaTh 0e3 oCoORIX
VCHJIHH.

Onmir 2. Ha 3a::KEéHHYII0 CBeYY HATIPABHUM OTBEPCTHE
OTKPBITOH ITYCTOH TLIACTMACCOBOI GYTHINKM M COMMEM
eé ¢ DoxoB. Mul YBHIMM, YTO ILIAMA S3aKOJBIXANOCE,



DTA CBeYH MBI He Kacanuchk. Ha miuamMsa mogeiicTBOBAN
. » BBITECHEHEBIH 13 OYTHLIKK. TaK MEI IPOBEPHIIH,
TO BO3AYX AeHCTEHTENRHO, KAK H J1000€e BeIecTBO B ra-

DOpPA3HOM ATPEraTHOM COCTOAHUHM, 3AII0JTHAET COCY U
ErKO PACIIPOCTPAHAGTCA 34 eT0 Ipefesbl.

Onerr 3. OpHY mIacTMAaccoByio OYTHIIKY, HAMOM-
EHHYIO BOJOH, a BTOPYIO IIYCTYIO IJIOTHO 3aKpOeM
pobxaMK M IIOJOMXHMM B MHMCKY ¢ Boxoit. Bynem mHa-
AI0/1aThL, KaK OYTLIIKA ¢ BOJOH OLICTPO ONYCTHTCH HA
[HO, TOrJA Kak nycrad OyaeT OaaBaTk HA [OBEPXHO-
'H. JTO JOKA3EIBAET, YTO BO3AVX JErKHH.
~ Br1l Takike 3HaeTe, UTO BO3AYX MOKHO COKUMATE U OH
IpyTruil (BCIOMHHATE, KAK DE3UHOBBIN MAY, HANOJTHEH-
CHKATHIM BO3YX0M, OTCKAKHMBaeT oT moua). Taxxe
@M M3BECTHO, YTO BO3AYX IJIOXO HIPOBOAUT TEIJIO. DTO
0 CBOMCTEO 3alHIaeT 3eMII0 OT YpesMepHOro Harpe-
HIA COMHEYHBIMH JTYYAMH M OXJIAMKIeHHAA.

CraHbTe MccnenosaTensiM1 Npupoabl

Yem OTAMYAETCA Balla 3UMHASA KYPTKA OT OCEHHeR Unu neTt-

2?7 B-3MMHEeR kKypTKe ecTe NyX WK NOPUCTBIA Marepuan

enoH. Y Takux MaTepuanos Mexay NyLWwnHKaMm unum 8 no-

pax MHOIMO BO3Ayxa, KOTOPbIf COXpaHseT Bawe Tennio v He

ponyckaeT xonon,. CnefosartenbHo, 3MMOR BaM He XONO4HO
 MYXOBOIA MMM MEXOBOI opexae Gnaroaaps BO3ayxy.

F i
)./

Bozpyx — GecuBeTHbIi, Npo3paYHbiii, NErkui, ynpy- )
ruit. OH 3anonHseT BCE NPOCTPaHCTEO M NOX0 NPOBO- [
~ AWT Tenno.

MpoBepka 3HaHWIA

1. Kakuve rassl BXOOAT B COCTaB BO3ayxa?
2. Kakoe 3HavYeHue UMeIoT KCNopoa 1 yrAekucnblid ras ona 9
KM3HW Ha Semne? ' o

3. JlokaxKMTe, YTO BO3AyX eCTb NOBCIOOY. '

$. KakoBbl cBOMCTBa BO3ayxa? Kak fokasath, 4TO OH NErkuin?

5. FOe v KaK 4enoBek UCNOoNL3YET yNpyrue CBoOMCTEa BO3ayxa?

B. MopymaiiTe, nNoYemMy B OKHax YCTaHaBNMBAalOT ABOWMHLIE
pamMbl, OCTABNAA NPOMEXYTOK MEXOY HUMM.
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BcnomHuTe,

4YTO NPOMCXO01T
C BOZOYXOM NP
ero HarpesaHuin
M OXNaXOEeHWH,
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35. HarpesaHue
" U nepemMeLLeHne Bo3AyXd

M3yuenue naparpadra NnOMOXeT Bam:

®  Y3HATb, NOYEMY C YOANEHWEM OT 38MHOIA NOBEPXHOCTH CTaHOo-
BUTCSH XONOAHee;
WCCNenoBaTh, KaK HarpeBsaeTCa BO3ayX;
yryGITe 3HaHWA 06 ocoGeHHOCTAX NepeMeLLIEHWs BO3ayXa.

Harpeeanue u aBuxeHue Bo3gyxa. CxBosek mpo-
3]33‘{15511“! BO3AVX COMHEYHBIE JIVIH NPOXOIAT H IIOYUTH
He HarpesamrT ero.

CraHbTe uccnepoBaTenaMm Nnpupoasi

B conHeyHblid AeHb OOTPOHBTECE PYKOW K Npo3padYyHoOMy
OKOHHOMY cTekny. OHO npoxnanHoe. 3aTtem NONOXUTE PYKY
Ha NOOOKOHHKWK, OCBeLWEHHbIA conHuem. Henpoapa4Hslid no-
JOKOHHWK ByOeT TENNbIM, HarpeToIM.

Tax ke, KAK CKBO3b CTEKJIO, COMHEYHEIE JTYIH IPOXO0-
IAT ¥ Yepes IPo3payvHblil BO3AYX, He HArpesad ero. 3ajep-
JKHBAET COJIHeUHEBIE JIYYM M HarpeBaeTcA HeNpo3padyHad
3eMHAA MOBEpPXHOCTH. Bo3Ayx HarpesaeTcs OT NIOBEPXHO-
crH. [To3ToMY YeM BRITIE B TOPHI, TEM TEMIIEPATYPa BO3AY-
xa Huske. Ha BeICOTE BOBAYX YIANEH OT HArPETOM MOBEPX-
HocTH 3emun. MeHHO M03TOMY Ha BEPIIMHAX BEICOKHX
TOp CHET JIeXKHUT KPYyIJIkIii rof (puc. 107).

Puc. 107. CHer Ha BepLluinHe rops! KuaumaHaxapo 8 Agpuke



- MNpospayHbiii BO3ayXx HArpeBaeTCA HE CONHEeYHbIMK
ny4yammu, a 0T 3EMHON NOBEPXHOCTH.

Bam yike H3BecTHO, 4YTO MOZOOHO TBEpP-
EBIM M JKHKHM TeJIaM BO3[IyX, HAarpeBasch,
)acmiupserca. OH cTaHOBATCA MeHee MJOT-
Beiv, m109TOMY Gonee érxkuM. TEmmBIil JTér-
E#i BO3AYX IIOJHMMAaeTCHd BBepX — IIPOMC-
OANUT BOCXOAfAINee ABHmeHue (puc. 108).
L0 T00HBIA BO3AYyX O0oJee MIOTHBIM H TAMKE-
i. IToaToMy OH OLyCcKaeTca — IIPOHUCXO-
AT HUCXOALLee NBHKEeHHEe.

Taxue mepeMelleHHA BO3AYXa MPOHCXO-
u B nmpupome. Hang skBaTopoM BO3AYX
EODOIIIO IIPOTPEBaeTcHd, CTAHOBHTCH Jerdye
g nogaumaercsa seepx. Hajg nonwcamu, rme  Puc. 108. [suxeHuve Ténnoro
A IPOTAXEHHNH roja TeMIepaTyVpel HU3KHE, ¥ XO0NOQHOro Bo3gyxa
BO3IVX OXJIAXK1aeTcd, CTAHOBUTCH NJIOTHEIM -

# TAMENBIM, IO2TOMY ONYCKAETCH.

. Harpesasich, BO3AyX paclUMpAETCA, CTAHOBUTCH Nerye,
NO3TOMY NOAHUMAETCH BBEPX (BOCXOARALIEe ABUKE-
- HMe). XonoaHein BOo3ayx Bonee NNOTHBIA U TAXENLIA, ®

NoOSTOMY OH ONycKaeTca (HUCXoAsLlee ABUKEHWE).

IrpesaHMe U OXNaXxaeHue BO3AyXa Haf cyluei u
AHOMW NOBEPXHOCThIO. Bul yvixe 3HaeTe, YTO Y4aCT-
A 3eMHOH MOBEPXHOCTH — CYIIIa ¥ BOJAa — HArpeBa-
A HeOJAMHaKOBO. B TedeHHWe IHA cyIIa HarpepaeTcHd

TénnbiiA Komzﬁ.H .hl "
BO3OYX BO3OYX
.; - Xono,nubrﬁ U Ténnbiin
' BO3OYX , BO3AYX
'."'“'-B-:mﬁ_" e

deHb Houb

Puc. 109. HarpesaHue n nepemeLyeHne Bo3ayxa Han cywen
% BO_.E{HO.IE‘ NOBEPXHOCTEIO
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Benomuure,

K H9emMy npuesoguT

oTCyTCTBME BO3AYXAa

Ha flyHe.
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OrIcTpee M CHALHEE, UeM BOJA B pexe unu mope. [ToaTo-
MY BO3JAVX HaJ Heil Harpeercsa DeicTpee. TEmabIi BO3-
IVX mogHUMaeTcs BBepx. Hajx BoAHOI MOBEPXHOCTHIO

" B 9TO BpeMsdA BO3IYVX XOJOITHEe. On IIepeMenIaeTca ¢

MOPSH Ha cylly Ha MecTo Ténaoro. Houwlo BCE npomnc-
XOOHUT HA0GOPOT: CcyIla OXJaxgaerca ObicTpee, 4 BOJa
oxjaajxaaeTcd MeQJIEHHO M elllé JoJro COXpaHdeT Tem-
0. Boree X0J0OZHBIA BO3AVX € CYIOH IepeMeliaeTcd
B cTopoHY Mop4da (puc. 109, c. 145). Tak zapomxgaercs
BeTep — FOPH30HTANBHOE NBHIKEHHME BO3AYXA.

Berep — 370 ropu30OHTANbHOE ABWMXEHME BO3AYXa.

SHa4YeHue Bo3ayxa. Des Rosayxa, Kak BAM H3BeECT-
HO, YXM3Hb Ha Hallell nianeTe HeBo3MoXxHA. Kucaopo-
JOM, KOTOPBIH COZEPIRUTCA B BO3JAYXe, ABIIIAT IOUTH
ECe OPTAHUEMEI Ha 3eMJle.

Bozayx armocdeps! 3a1uIiiaeT 3eMII0 OT YpesMep-
HOTO HATPEBAHUA COJMHEUHBIMH JYYaMH JHEM M CHIb-
HOI'0 OXJIaK/eHHA HOubI0. [l0aTOMY ero CPABHHBAIOT C
HeBUJUMEBIM OJEedANOM, KOTOPOe YKPBLIBAEST IJIAHETY H
COXpaHAET TEIIo.

Konunka 3HaHWiA

Yenoseky B cyTkM Heobxogumo okono 11 000 n (xenesHo-
[OpoXkHan UMcTepHa) sosayxa. bes nuwim OH MOXET Bblaep-
¥aTtb 5 Hegenb, 6e3 Boael — 5 gHel, Ges Bosayxa — 5 MUHYT.

NMpoeepka 3HaHUNA

1. Kak npoucxoauT Harpesanue sosayxa?

2. OBbACHUTE, NOYEMY CHEr Ha BepLUMHAX BLICOKMX rop He
TaeT AaKE NEeToM.

3. B yém 0coBeHHOCTE HArpeEaHua BO34yxXa OHEM HaL CyLueid
W1 BOOHON NOBEPXHOCTLIO?

4. Kakoe 3Ha4yeHue nmeer atmocdepa 4Na XKU3Hn Ha 3emne?

5. NopymaiiTe, noYyemy AN NPOrHO3a NOroabli BAXKHO 3HATh
HanpaeneHve BeTpa.



=3

- yryBKTE 3HAHWA 0 pacnpocTpaHeHuy Boapl Ha 3emne;
BLIACHWTE, MNP KakKKWx yCNOBUAX BOOa NepexognT n3 0aHO-
roarperaTHoro CocCtTosaHus B opyroe;

MOHATE, KaK NPOMCX04UT KPYroBOPOT BOALI B MPUpoAe.

} eCThb Boga Ha 3emne. Msyuus BHUMATEIbLHO
ap y moayimapuii, Ha KoTopo# rony0sIM IIBETOM H30-
daKEeHBI OTPOMHBIE BOAHBIE NMPOCTPAHCTREA, BBl MOM-
jeTe, UTO I/Ie-TO, KOrZa-To, KTo-To omubes, Hassas
amy miaagery 3emuén. Eil, moxoike, Sonsine mon-
DOAHT HAZEAHHE «BG,IIEH’, Belr MMEeHHO OHA 3aHHEMAaeT
.‘ ILIIVIO YACTE 3eMHOH MOBEPXHOCTH.

Boja mMeeTcAa HOBCIOLY: oHa 06pasyeT MOPA H 0Ke-
EBI, 4 HA CYIIe — pPeKH, 03épa, 6oroTa U BOLOXpAaHH-
fa. 3HAUHTEIbHOE eé KOJIHYEeCTBO COCPEJOTOYEHO B
enauKax. OrpoMeEOe cKomLIeHye Jpga — v CeBeprOTO
mmﬁom noaoCcoE. Boaa cogepsKHTCA B IOYBe ¥ IOJ
smaéil. B arvocdepe ona obpasyet obraxa.

Har—:{meu, Oae MbI caM¥, KaK H BCe MHBBIE 0pra-
3MBbI, bosree yeM HaAITOJOBHHY COCTOMM H3 BO,E[I:I! Rax-c
EANM, BCA 3eMJIA HACKIIIEHA U OKPYeHa BOJOI.

D COCTOSIHWS BOAbl. Bogy HasbIBAIOT CAMBIM
RUBUTEILHLEIM MHHepaaoM Ha 3emue. JIMIIb OHA CY-
NECTBYET B [IDHPOJEe B TPEX ArperaTHBIX COCTOAHH-
: UIKOM, TBEpPAOM (CHer m néa) W raszoobpasHoOM
BOLAHOH 1map). Bopga Jerko mepexogHT U3 OJZHOTO
TOAHUA B Apyroe, o0pasys pasiuyHble ABIEHUIA
B npoLecchl Ha 3emIe.

Br1 y:xxe zHaeTe, 4TO BOZA criocobEa HCHAPATHCH —
JEPEeXOANTE H3 JKHAKOrO COCTOAHHMA B rasoobpasHoe.
aUMHAaeTCA 3TOT Ipolece yike npu TeMmneparype 0 °C.
Ho uyeM BLIIlle TeMIIEDATYpa, TeM HcuapeHHe Goabie.
Hau6oJiee HHTEHCHBHO OHO IPOTEKAET IIPH TEMIEPATYDE
=100 °C (upu xunenuyu BoAsl). B mpupoge Bojga ucnapd-
A ¢ IOBEPXHOCTH CYILIH, PEK, 03€D, MOPEI ¥ OKeaHOoB.
eCTBHEe 3TOrC B Bo3ayxe obpasyrorca obraka.

ENEEERR art T N
* Bcrnomuure,
| B K3KWx arperartHeix

COCTOAHUAX MOXET
Haxo4MTLCHA Boga.
Kakue okeaHsl ecTb
Ha Semne?
Hazosute vix

M NOKaXuTe Ha
Kkapre.

Bopga B Mope

BecriomAauTe,

YTO TaKoe
ucnapeHne.

lMpy kaknx yenosusax
OHO npoucxoanT?

Boga B atrmocgepe
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Puc. 110.
O6naka

Bcrnomuure,

4TO Takoe
KOHOEeHCAaLMS.

lpyn Kakmx ycnoBusx
OHa NpoNCXoanT?

Bcnomumurte, kak
PONCXOONT
KpYrosopoT BOAb!
B npupoge.
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Puc. 112.
CHer nnén

Puc. 111.
Poca

Korma BogAHOH nap oxXJnamaaeTcsa, To HAON0gaeM
0BpaTHBIN NpOIece — W3 rasoobpPAa3HOTO COCTOAHEA
BOOAa NMepexoJHuT B MHIOKOe. HPOHCKOI{HT KOHOeHca-
uuA. Tax B Opupoge U3 BOAAHOI'O Iapa, KOTOPBIH CO-
IepIKUTCA B BO3JAYXe, HA BHICOTEe 00pa3yiOTCA Mej-
KHe CKOINJEeHHA MeJKHMX KamnejeK BOARl — obgaka
(puc. 110), a Ha oxXNaKJAEHHOH 3eMHOH IIOBEPXHO-
¢t — poca (pue. 111), '

Korpa sona zamepaaer (MepexoJuT 13 XKHAKOTO COCTO-
AHUA B TBEpHAOe), 00pa3ywOTCA CHer M J&J. 3amMepaaHue
BOJBI MIPOUCXONUT TIpHU TeMmepaTtype Huske 0 °C. Korga
TeMIepaTypa Beillle, TO CHer H Jéa Tawr (puc. 112).

Bopa nerko nepexogut M3 0QHOMo arperaTtHoro cocTos-
HWS B ApYroe: M3 XMAKOro — B razoobpasHoe (ucnape-
HWE) U TREpOOE (3amMep3aHie), U3 TBEPOOro — B XuUakKoe
(TasiHne), n3 razoobpas3Horo — B XWAKOE (KOHOeHCauu1s).

Kpyroeopor BoAbi. BaumarensHO paccMOTPHTE
puc. 113 1 npocnegnTe, KAKOH NYTH NPOXOAUT Kamiad
Boasl. Bosa, monajgas Ha 3eMII0 ¢ AOMKAEM, TPOHUKAST
CKBO3b MOPOJBI HJIM CTEKAaeT MO MOBEPXHOCTH B HH3-
MEHHOCTH, HATOJAHAA PyuYbH. C HUMHU OHA HANIPABJA-
eTCH K PeKe H fajibille B IOTOKe, IPEeOJ0JIeBad TEICAYHA
KHJIOMETPOB, — K MOPIO MM oxeany. C HX HoBepxHO-
CTH BOjJA HMcnapsercsd, obpasys obrarka. Obiaka setep
IIePEeHOCHT HA OTPOMHEIE PACCTOSHNS, M BOJA CHOBA
BEITIAAAET JOMAEM YiKe COBCEM B APYIOM MecTe. 3aTeM



Wenapexnue
C NOBEPXHOCTH CYLUKN

HMcnapexune

e \ \CI'IOBEDXHOCTH okeaHa

<

Puc. 113. Kpyrosopor Boge!

[POHUKAET CKBO3E IOBEPXHOCTHEIE CJIOH Y IO 3eMJIEH
D HAKJIOHHBIM IJIACTAM IIOPOJ CHOBA BO3BPAIlAETCA B
geaH. Taxk NPOMCXOLUT KPYIOBOPOT BOALL B IPHPOJE.

Konwunka aHanuin
Ecnu 6l BCIO BOAY, MMEOWYIOCA HA 3eMne, pacnpesennts

BBHOMEPHO, TO Hala NnaHeTa nokpbinacek 6bl cnoem Boawl
DALLMHON 4 Km!

l. Mne Bona B Npupoae cocpenoTodeHa B Gonbwom Konuye-
sree? MokaxuTe 3T1 MECTa Ha KapTe NoayLwapuii.
2. Mpw kakmx ycnoeusax Boga cnocobHa nepexoanTs U3 Xua-
0 COCTORHWA B TBEpADe? B kakoe Bpems roga MOoXHO Ha-
N0 0AaTE TaKWe SBNEHWA B NPUPOaE B Ballieil MecTHOCTU?
Ecnu pacTonuTe CHEr 1 Né U3 MOpo3WBHOW KaMepbl XONo-
bHWKa, To o6pasyetca 1-2 nuTpa eoabl. OTKyaa Nosena-
OTCH B MOPO3SWIKE CHEr W NéA, BeAb BOAyY TYOa He Hanveanu?
. MoxeT n1 Bopa nepeiTn ua TBEPAOro COCTOSAHMA B XKW -
oe? MNpur Kakux YCNOBKMAX NPOUMCXOOAT Takue npeobpaso-
BAHWUA?

Mogymaiite, novemy soga B JHenpe HUKOrga He ncHeaaer,

B YEpHOM MOpE NONHOCTLIO He ucnapsaeTca. YTobbl HarTK
STEET, BCMOMHUTE MYNbThUIBM O Kanne-nyTelwecTBeHHULE
% paccMoTpuTe puc. 113,

=2
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BcermomMHuTe, Kakiie
CBOMCTEA MMEeeT
Bonaa.

§ 37. CBOMNCTBA BOADI

flén Ha o3epe

)

L]

BeornmoMHuuTe, 4TO
TaKkoe pacTeoprMble
M HepacTeoprmMele
BellecTea.

0
i
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HayueHne naparpada NnOMOXET Bam:
NPYBOOUTE MPWUMEPEI: PACTBOPWMMLIX W HEPACTBOPWUMbIX
BELLECTB, PACTBOPOE B MPMPOAE, UCMNONL30BaHWA BOAbI
YENOBEKOM;
® MCCNenoBaTh CBOWCTEA BOOB;
s OOLACHSATL 3HA4YEHWE BOAb 415 KU3HK HA 3emne.

CeoiicTBa Bogbl. Bona — s10 ocoloe BemmecTBo. Bel yixe
3HaeTe, YTO OHA He MMeeT 1BeTa, Ipo3padyHa, Oes sanaxa
u BKyca. JHKuaKas Bofa TeKy4asd 1 He HMeeT (DOPMBEL.

Kax u Bce BemecTEBa, IpH HATDEBAHUH BOJA PACIIH-
pAeTcs, a IPH OXJa)kKJAeHUH c:xumaercs. UaTepecHo,
4yTO, 3aMepaan (1 aTO CBOMCTBEHHO TOJLKO eiil), BoAa
cHoBA pacmumpsaercda. Coydaercs, 4TO B CHIbHEIE MO-
POSLI IOMAIOTCA BOLOIPOBOAHEIE TPYOEL. ITO IPOHCXO-
IUT IIOTOMY, UTO BOJA B Tpybax 3aMep3aeT, NIpeBpaiia-
eTca B AE1, KOTOPHIH pacmmupAeTcs M PASPHIBAET HX.
IMoaToMY BOAONPOBOA IPOKJIAAEIBAIOT Ha TIyOHHe, IIe
3eMJIA He IIpoMep3aeT. :

Boja nioxo IPOBOJKT TEILIO, MeAJIEHHO Harpeeraer-
cs M MeLJIeHHO oxJaskjaaerca. Baarogaps atomy obu-
TATENAM BOJOEMOB He YIDOMKAET HHU UpesMepHoe Ha-
rpeBaHpe JIeTOM, HA CHIbHOE OXJIaseHue B X0JI0LHOe
BpeMd roja. 3MMoi TegsaHOi NOKPOB, obpasylomuiics
HA BOAOEMAaX, 3alUINaeT BOAY OT samMepsaHHA. Boxa
DOXO JBAOM HMeeT MOCTOSHHYII0 TeMuepatypy +4 °C.

Bopa npospayHa, He MMeeT UBeTa, 3anaxa W BKyca.
Mpu HarpesaHWK OHA PACWKWPAETCA, a NPy oxXnaxae-
HWUM — CXuMmaeTcs. Boaoa WMeeT MOXyK Tenno-
NpoBOAHOCTE.

Bopa — pacteopuTenb. DBawm yxe m3BECTHO, UTO
CYILECTBYIOT PACTBOPHUMEIE H HepACTBOPHMBIE Belle-
cTBa. IIpogo/EuM HX H3YUeHHE.

CranbTe MCCnegosarenaMmm Npupoabl

Bapaume 1. JobasbTe B CTakaH ¢ BOOOW TPETb HaAHOM
NOXKM AMMOHHOW KMCNOTHI 1 paameluaidTe. HaGnopaiite, 4yTo
ByneT NpoucXoamMTe C YacTuuamMu KMcnoTel, OHW CTAHOBATCA
BCE MEHbLUE 1 MEHbLLE 1 BCKOPE COBCEM Mc4e3anT. Ha camom



Aene ucyeana NMMoHHasa kmcnota? OHa He ncyesna, a pac-
B0pUNace B Boge. Bel NONy4vnmn cCMeck BoOs! 1 AUMOHHOR KWC-
, nu pacteop. Boga — pacteopuTens, a8 NMMOHHAA KUC-

— pacTeOpéHHOe BeuwecTBO. [lponycTuTe pacTeop |

epe3 ByMakHbii duneTp. Ha ¢duneTpe HWYero He ocepnaert.
*acTeOp cBODOAHO NPOLWEN Yepes GunbTp.
3apanue 2. HanonHuTe cTakaH Ha TpeTb Bogoid. [o-
J)aBbTE B BOOY NOXKY PACTUTENLHOMO Macna u pasmMeluainTe.
qabniopaiTe, 4TO ByAeT NpoMcxXoauTe C YacTuuamMu macna.
*aCTBOPWNOCH NV OHO B BOAE?
- 3apaunue 3. MpoBeauTe TAKOM Xe ONbIT ¢ FMHOA. HacTuubl
AMHBl ByOyT NNaBaTte B Boge, KoTopas nomyTHeeT. Ecam gate
NOCTOATL, YACTULBI MKWHLI OCAOYT Ha gHo. Ecnn sony
g360nTaTh, OHWU NOAHUMYTCA, @ NOTOM CHoBa ocaayT. Mpony-
TUTE MYTHYIO BOOY Yepes duneTp. Bopa CTaHeT YWMCTOM, a 4a-
TULLL! FNWHBI OCTaHyTes Ha dunneTpe. MoxHo coenarte BLIBOA,
TO rAMHE HE PACTBOPSETCH B BOAE.
3apanHue 4 (BbiNONHMTE goma). BosemuTe OBa CTakaHa.
8 oavH HaneiiTe XONoAHOW BOAL!, & B APYroi — rops4yeil. B
E2DKALIA CTakaH NoNoXWTE No YalnHOoM NoXKe caxapa n pasme-
waiTe. HaGniopanTte, B KAaKoW BoAe HacTrubl caxapa beicTpee
pacTeopaTcA. Caoenaite BLIBOA O BAWMAHWUKW TEMMepaTypbl
BOabL! HA pacTBOPEHWE B Hell BeLWeCTs.

Ecnu YacTWlUbl BEWECTEA B BOOE CTAHOBATCHA HEBWMOW-
Mbl M BMECTE C Heil NPOXo4aT Yepes3 dunbTp, TO 3T0 BE-
WecTBO pacTeopumo. Ecnm yactvuel nnasawT B Boge
ﬂHﬁ(} ocenawT Ha AHO, a8 TakxXe 3a0epXWBalTCa Ha
GUNLTPE, TO 3TO BEWECTBO HEPACTBOPUMO.

IIpuMepaMy pPACTBOPUMBIX BEIIECTB ABASIOTCH
b, CAXA4p, THMOHHAA KUCJIOTA, 8 HEDACTBOPHUMBIX —

AXMAJ, PACTHTENbHOE Macio, Tecok. B mpupoge oT-
FeJbHEIE TOPHBIE NOPOAE!l (COMIH, PUIICH], M3BECTHAKH)
mon Bos3faelicTBHEeM BOABI M MMEHINEerocsa B BO3OYVXe

JeKMCJIOT0 Tasa CcrnocoOHBI pacTeOpATheA. Benmen-
FTBHE WX PACTBODEHMA ¥ BEIMBIBAHHA 110l 3eMJIEH BO3-

AKAI0T TYCTOTH — Temeps! (puc. 114, ¢. 152).

B npupojge me cyuiecTByeT abCoONTHO YHCTOHR BOAEI
Be3 pacTBOPEHHEIX B Hell BemecTB. [oxgesasd Kamid,
EOTOpas CUHTAETCA 3TAJOHOM YHCTOH BOABI, COLEp-
AT JeCATKY HEOPTaHMYECKHUX BEIecTB.

B Bomax mopel M OKeaHOB PacTBOpPeHO MHOTO pas-
JAWYHLIX BenlecTs. Boabine Bcero B Mopckoil Bose pac-

NmMoHHaR 2
KACNOTa

FnuHa

JHoxageean kanns
COAepXuT
pacTBOpEHHbIe
BewjecTsa

151!



BecrmioManTe, Kak
YENOBEeK NCTIONLIYEeT
BOAY B CBOHX LIENAX,

riaposnexTpo-
cTaHUms

152

Puc. 114. [lleiyepa — pe3ynbTar pacTBOPEHHA 1 BbIMLIBAHWS NOPOLA

TBOPEHO XODOII0 HM3BECTHOH BCEM TMOBAPEHHOH COMNH.
Ona opmpaér poje conéunlii BKyc. Taxmm obGpasomM,
MOpPCKAasf BOJA ABAseTcA pacTtBopom. HMs-za Goasimoro
COIEep:KAHNA DACTBOPEHHBIX BEIECTE HHTH €€ HeBO3-
moycHO. IToaToMy MOPAKH, OTHPABIAKNIIHECH Ha Kopa-
OnAx B muaBaHie, OepyT ¢ coOOH 3amac NpecHo BOALL.

3HaueHue Boasl B npupoge. Bo BeenerHoit HeT Be-

mecTBa, KoTopoe GBI MOIJIO 3aMeHHTL BOay. Ber yixe
sHaeTre, 4TO 0e3 BOALI He MOTYT PaAcTH pacTeHnsa. Boaa
pacTBOpAeT NHTATeJbHEIEe BellleCTBA IIOYBEL H IIOCTAB-
JsgeT uX cTedbaamM, THCThAM, IJIOTAM.

YenoBeKk HMCIONB3YeT BOAY ILAfA MUThA. B cocrase
KPOBH OHA DASHOCHT IIHTATEIBHEIE BEIIECTEA II0 BCEMY
opranuamy. HcmapaAck ¢ MOBEPXHOCTH KOMKH, BOIA
OpenATCTBYeT NeperpeBaHuIo Teaa. BakHa oHa U a4
SKMBOTHBIX. {14 HEKOTOPEIX H3 HUX, HAIPUMED D&IG,
BOJla — EHHCTBEHHAA cpela o0uTaHuA,

Boga peyHoro moroka paboTaeT Ha THADPOIIEKTPO-
CTAHIIUAX, BEIpadaTHIBaA 8JIeKTposHepruio. Boga mepe-
HOCHT TeI10o o Tpydam, oforpesad Hamu goma. Ha-
JaBHA BOAHBIMH OYTAMH 4YeJIOBEK IepeIBHIaeTcsa HA
nonkax. Bes Boawr He 00X0qUTCHA HE OQHA OTPAaCIh IIPOo-
MBIIIIeHHOCTH. EE HenmoneayoT 418 paCcTBOPeHHA Kpa-



COK, M3TrOTOBJIEHHA 6}FM3PH, BEIIEKAHNA Xxjaeba i 1. .
Bozoil opoI1aoT MMoJid B 3aCYILJIKUBRIX palioHax.
Kpowme Toro, Boga npexpacHa caMa o cebe: BogHOE
BPOCTPAHCTBO MOPHA, 03epa HJIM BOAONAJN NPHHOCHT
_ eTHYECKOe HaCHaxIeHHe, ABIAeTCA HCTOYHHEKOM
BAOXHOBEHHUA AJA XYA0KHUKOB ¥ 1102TOE (puc. 115).

Konunka aHaHwid

Bogel, cogepxalMe NOBLILEHHOE KOMWYECTBO PacTBO-
PEHHbLIX COMEei 1 rasoes, HasbLIBalT MUHepanbHoiMKu. X nc-
noNb3yI0T B neyebHbix uensx. Boane muHepanbHbiX MCTOYHM-
¥OE OTKPLIBAIOT caHaTopuu. B YKpawHe MHOro MCTOYHWKOB C

MHEpPaneHBIMK Bogamu. Ha nx Basze Bo3HUKNK kypopTel Mop-

Ha, Tpyckaeua, Mupropoga v apyrux ropoaos.

NMpoBepka 3HaHUK

1. CywiecTByeT N1 XWU3Hb HA AHEe BOAOEMOB 3KMON? Kakwe
CBOWMCTEA BOAB! M NbAA 3T0 00yCnoBNMBaloT?

2. NokaxuTre, 4TO BOAa — PACTEOPUTENb.

3. Kakoe 3HayeHue MMeeT BOOa B NPUPOAE W KW3HW Yenoseka?

4. Bapochnblii 4enoBek exenHeBHO BMecTe ¢ nuwei notpeb-
mseT 2 1 Boakl. Ha 6eiToBbie noTpeGHOCTM OH pacxoayeT eulg
20 100 n B cyTkn. MoacuywTakiTe, CKONLKO BOAbLI MCNONL3YET
saceneHne Kneea Ha NpoTAXEeHWW TONBKO OOHMX CYTOK, eCnu
IOAUHECTBO XKUTenel ropofa COCTABNAET OKONO 3 MIH.

5. Mcrnonb3ys pasnuyHbie UCTOYHUKKM MHGOPMaLMK, NOAro-
JOBLTE MUWHM-NPOEKT (Hanpumep, NPEe3eHTAUMID) Ha Temy
L€ Mbl TEpseM BOOY ?»

Puc. 115. Boga — UCTOYHHK 3CTETHYECKOrO HACHaXaeH s
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e aat

™ TecToBble 30A0HUS K TAaBe lIl, Teme 1

1. HasoBuTe MMa y4EHOrO, KOTOPLIIM nonaran, 4To 3em-

“ na — 910 ocKonok ConHua, oTOpPBaBLUMICS NPUY NageHum

Ha HEero KOMeThbl.

A Kopx BroddoH B Oxeiimc IxMHC
B Mmmanyun Kant r Orro Wmuar
2. Ykamurte, uto otoGpaxaeT dopmy 3emnu.
A kapta B rnofyc
B nnaH mecTHOCTH I aspogoTOCHUMOK

3. Kak HasbiBaeTca BooBpaxaeman NMHKUA, KOTOpas AenuT
3eMHON Wap Ha Asa nonywapusa — CeeepHoe v IOxHoe?
A nonoc B akeaTop
B mepuawvaH I' 3emHasn ocb

4. YcTaHOEMTE COOTEETCTBME Mexay reorpadpuyeckumm
00BeKTaMK1 U MaTeprUKaMu, Ha KOTOPbIX OHW PacroNOXKeHbl.

1 IOxHbIfA Nonoc A HOxHan AMepuka
2 ropog Knes B AHTapkTUoA
3 peka AmasoHka B Espona

I Asmna

5. HazoBure o06Gonouky, KOTOpas cCHapyXwu NOKpbiBaeT
aapo 3emnu.

A maHTus B ruppocdepa

B zemHan kopa I atmocdepa

6. YkaxuTe, 4TO SBNAETCA CAEeACTEBMEM BpalleHus 3em-
N BOKPYr CBOEA OCK.

A CONHEYHBIE 3aTMEHUS B npunues! n oThMBLI

B cmeHa BpemEH ropa I cmeHa gHSA 1 HOYKM

7. YKaxuTe, B KAKOM HanpaeneHWv yMeHbLUaeTcsa yron
nageHusa CONHeYHbIX Ny4Yei Ha NOBePXHOCTL 3eMnu.

A 0T akBaTOpPa K NOAKCaM

B c 3anaga Ha BOCTOK

B o1 IOxHoro nonoca K skeatopy

I ot CeeepHoro nonwca kK aKeaTopy

8. Onpegenute, 4TO BbI3bIBAET CUMNLHOE HarpeBaHue
noeepxHocTu JlyHel aHém (o +130 °C) m cunbHoe ed
oxnaxaeHve Houeo (o —170 °C).

A BpaweHwve JlyHbl BOKPYT CBOEH OCK

B epawienwve JlyHel BOKpYr 3emnu

B Hanuv4me pasHbix ¢pas JlyHbl

I oTCyTCTBUE BO3AYLLHOM 060N04KK



). YeTaHOBUTE COOTBETCTBME MEeXY MaTepuKkamMv U UxX
[ApaKTEepPUCTUKOM.

1 Eepaswuna A camblid XONOOHLIA
2 ABcTpanwa B HauMeHbLUWA
3 AHTapkTuaa B HauGonbLuii

I camblid xapkuia

10. YcTaHOBUTE COOTBETCTBME MeXay obsexramu (aB-
HUAMM) U cnocoBamu ux n3obpakeHns Ha KapTax.

1 MOpCKKWE TEYEHMA A XENTbIM OKpaLUMBAHWEM
2 pekn B 3Haukamu
3 NonesHkLIe UCKonaem.le B AMHUSMK

I cTpenkamu

11. YcTaHOBMTE COOTBETCTEME MeXay 3anucaMu mac-

11:1000 Ags1cm 100 Km
21:10000 Belcm1km
31:100000 Beicm10m
Fre1cm100m

2. Ykaxure, kakum Oyget paccTtosaHue 55 M Ha nnaHe
macwtabes 1 cm 10 m.

AS550m B 55¢cm

B 550 cm Fs55cm

13. OnpegennTe, 4eM NOYEA OTNIMYAETCH OT FOPHBLIX NOpoa,.
A uBeTom B nnopopognem
B TBREPOOCTLIO I nnacTUYHOCTBID

4. YkaxuTe ras, KoTopbiii 8 HanbGonbllem Konu4ecTee
PXUTCH B BO3AYyXe.

A azor YrNekMcnblia ras

B kncnopog, I apron

. YkaxuTe npu3HaK, He XxapakTepHblid Ansa Bo3ayxa.
A nérkunin
B ynpyruii
B Xopowo NposoauT Tenno
[ npw HarpesaHuK PaclLUMpPRETCH

16. HazosuTe Npouecc, BCNeAcTBMe KOTOPOro ssinaga-
eT poca.

A TasHue B zamepsaHune

B koHaeHcaumsa I ucnapexHue

. YKaxu1Te npu3aHaK, He XapakTepHbiii ans Boabl.
A Npy oxnaxoeHuM CXUMMaeTca
B npy 3amMep3aHur pacluMpaeTcs
B npw HarpeeaHwuu pacluMpReTca
I iMEeeT XOpPOoLUYID TENNONPOBOAHOCTL
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38. OpraHusm. Caouc‘raa opranusmoa:

39. Pucreuml u )KMBOTHb!e |

40. [pubbl U 6aktepumn :

41. ﬁAoamue pCICTeHHﬂ, )I(VIBOTHble
rembbl

42. PakTopbl cpeAbr oﬁmanm
HA NACGHeTe 3eMAs

43. NpucnocobAeHmne opraHM3mMoB
K NepnoanyecKkum uaMeHeHnaSm
YCAOBUU CpeAbl

44. OnpeaAeAeHne OpraHnusMosB
Nno onpeAeAuTeAsm

45. HaozeMHO-BO3AYLUHAS CpeAd
o6UTaHNg OpPraHN3MoB

46. BopoHOs cpeAa OoBUTAHUSA
OpPraHn3mMoB :

47. NouBeHHOs cpeAd OBUTAHUS
OpPraHU3MoB |

48. B3anMoOCBS3U MeXXAY OpPraHnsMam

gl
.+ TR




-

BocnomuuTe, Hem
TEena HEXNBOR
fpKupoasL oTaMya-
OTCH OT TeN XUBOK
npupoaes.

Y

" § 38. OpraHuam. CsoucTBa

£

OpPraHn3MoB

HMayuyenune naparpada noMoXeT Bam:
® HAa3bIBATL CEOWMCTBA OPraHM3mMoB;
. 0OBACHATL pas3nnydd Mmexay opraHmmamamu 1 Tenamun He-
XWBOW NpyMpoabl.

MousaTue 06 opraHuamax um ux ceoncrteax. Kur
H KapacChb, ,Ilyﬁ H pOMalIKa, IOJOCHHOBEHEK H JACTOMY-
Ka — TaKHe pa3Hbie BHeIlllHe TeJa HHUBOH IIPHPOIOEL,
HO HX HA3BIBAKT opramumaMamu. K EuM npuHamgie-
JKAT BCe PACTeHHMdA, KHUBOTHBIE, rpubsl, 6aKTepHH,
ofuTapuie HA HALIEH JaHeTe.,

OprasHuambsl — Tena X1WBoi NpUPoAL!, KOTopbie nNuTa- |
I0TCS, OblWaT, PacTyT, PasMHOXAKTCH, PearnpyioT Ha
BHELLUHWE pasapaxuTeny.

|

IlepeuncnenHple CBOMCTBA TPOABIAIOTCH HE B OT-
NeNBHOCTH, & BCe BMecTe. JT0 JaéT BO3SMOKHOCTE OTIH-
YaTh OPraHU3MBI OT TeJ HeRHWBOH NOpHPpOOLL.

Ha nnanere 3eMiiA KHBET MHOYKECTBO pasdHoo0pas-
HBEIX OpPraEWamoB. [Ina mX MaydyeHHA YUéHbIe 06Beau-
HAOT OPraEM3MEBI B I'DYVINOBl IO OOpelJefIeHHBIM [IPH-
3HaKam. O,I(HI'IMH H3 TAaKHX I'DYVIONO ABIAKTCH BHIBI

OpPraHH3MOB.

B ogus Bug o0 BeHHEAIT OPraEH3MbI, KOTOPEIE HMEe-
0T OZMHAKOBOE BHYTPeHHee M BHellIHee cTpoeHue. Ha
pic. 116 uzobpameno Tpu Buaa gacrouek. Mx unciaeH-
HOCTBb COCTABJIAET JecATKH ThicA4. Ho qid HayKH — 3T0
TOJBKO TPHM BHIA OPraHH3MOE. ITH OTHIIEI JOBOJBHO
PAacIpocTpaHeHE]I B ¥ KpaHHe.

Puc. 116. Bugel nactovek: a — nacroqyka ropogckas;
6 — nacTo4ka cenkckas; B — facroyka Geperosas
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Puc. 117. B3apocneie oprannamMel i1 Mx NOTOMCTBO

SMHOXeHue. Koposa u TendHOK, JOIIags H
epebénoK, Ay0 u nyfoder, KYPHIA H OBIILIATA — 3TO
ML HECKONBKO IPHMEPOE E3POCIBIX OPraHM3MOB H
x neréHermeil., O6paTnuTe BHHMAaHME, ¢ KAKOH TOY-
TLIO IOTOMCTEO HACJIEAVET CTPOEHHE H IIOBEJeHHE
Teneii. CBoicTBO OPraHUaMOB JABATH TOTOMCTEO,
opoe HMeeT NPH3HAKH poAHTeneil, Ha3bIBAETCA
mosxenneM (puc. 117). Iro cBoiicTBO OPraHU3MOB
[IeYHBaeT HEIPePEIBHOCTE YKH3HM HA SeMe.

CnocoBHOCTL OpPraHM3aMoB BOCNpPou3eoauTe cebe no- Y
A00HbIX HA3LIBAETCH PpasSMHOXeHUeM. &

CT M pasBUTHE. 36DHBIIIKO NIIeHUIIE], TOCAMKEeH-
e BECHOH B ITOYBY, JA6T HAYAIO MAJIEHEKOMY POCTKY.
eIeHHO Ha HEM NOABIAHAIOTCS MUCTOYKM, YTOJIILA-
cTebesIéK, H Yepes HeCKOJIbKO MeCAILeB POCTOK CTa-
OBHTCA B3POCIBIM PACTEHHEM € KOJIOCOM.
MpimaTra poXIAalOTCA TOJbIE,
e33yOble, a uYepes [Ba MecAIla
laHOBATCA B3pocasiMu. Kax Bu-
e, B OG0OHX IpHMepax yBelu-
HCh pasMephl H Macca op-
3MOB, TO €CTh IPOHCXOLHJI
. B nponecce pocra pocTka
eHIA M MBIIIAT U3MEHATHCE
£ TOJILKO Macca ¥ PasMepsl opra-
AMOB — BOSHHKAIH HOBEIE 00-
@30BAHHA: JIMCTOYKH H KOJIOC —
f mmeHnb (puc. 118), méperra

Puc. 118. Fazsutue niueHuLb
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XKuBOTHBIE NOIYYaOT
nuTarensHele
BelyecTsa U3
OKpYXKAaLWern cpegsl

160.

w5 ;:-\n'r'-'.-...i—.-'. -
Puc. 119. Pazsutve MbilLAT

H 3y6Kku — y meimar (puc. 119). Takme mocrene
H3MEHEeHHA OPraHU3MOB HA3KIBAIOT PASBHTHEM.

PocT — nocTeneHHoe yBenu4YeHue pasMepoB, Ma
opraHmnama.

Pa3BuTHe — U3MEHEeHWs B CTPOSHWUW OPraHnama u e
OTAENbLHbIX YacTeid, '

Muranme u asixadiume. OpraHusMaM HeoOXOAE
IITHTAHHE.

MuTtaHue — 3TO Npouecc NOCTYNNEHWA B OPraHu3M
YCBOHWA NUTAaTEeNbHbIX BELWECTBE.

B nmpomecce nmUTaHHA OPraHHSMEl IIOJYYAIOT B
HOoOOpasHBIE OpPraHMYecKHe W HeopraHWYecKHe Bel
CTBA, KOTODhIEe 0DECHeYHBAIOT MX DPOCT, PA3BE
IEPYIHe NPOoLIecchl JU3HeJeATeIbHOCTH.

HeobxoguMmele O1A JKHM3HH BENECTBA B OpraHm
IIOCTYNAIOT U3 BHEITHe cpeisl. «JIMITHIe » BeIecT
HanpuMep yIriIeKHCHBIH ras, HelepeBapeHHbIE OCE
KU IHINH, BEIBOAATCA BO BHEIIHIO CPEeay.

OpraEuaMaM IIpHCYIle AbIXaEWe, DBOJBIIF
OPraHH3MOB ABIAT KHCIOPOAOM, KOTOPBIH _
B COCTaB BO3gyxa. B kireTkax MexAy KHCIOPOAO
OPraHMYEeCKMMH BellecTBaAMH IIOCTOAHHO IIPOH
pasInYHbIe XUMHYecKHUe ABiedudA. [Ipu sToMm BELEE
eTcf BSHEePrudA, KOTOPYI0 OPTAHHU3MbI UCIIOIb3VIOT 3
pocTa, PABBHTHSA, JBHMKEHUH.

PaszppaxumocTs. Oprasusmbl CIIOCOGHBI
BAThL HA BO3[IeHCTBHE OKPYIKAIONIe cpeasl. ITO
0T pasgpaskumocTsio. Hanpumep, npu apkoM cee
OpUIyPUBaeM IVIasa Jubo IPUKPEIBAEM HX JaL0HE
CBODAYMBAETCH KJIYOOUKOM, €CIM K HEMY IIPHTPO
sasl yberaer, 3aMeTHB IPUGIHIKEeHHEe XUIITHHKA.



PazgpaxumocTs — 3T0 cnocoOHOCTe OpraHuama
pearvpoBaTthb HA M3MEHEHWA YCNOBWUiA Cpefbl.

ETOYHOEe CTpoeHue opraHuamoB. Bce oprasma-
COCTOAT B3 KJETOK. OTHM OHH OTJHYAIOTCH OT Tej
KHUBOH Npupoabl, KJeTKH Bcex opraHM3MOB HMET
xonHoe cTpoeHWe. X OCHOBHBIMH YacTAMH ABIAOTCA
meTouHad MeMmOpaHa, IMTONIA3MA B AIPO.

Knerounasa memOpaHa 3aliumiaeT KJIeTKY OT BHeII-
BozgeiicTBuil. B mutonjgasMe MpPOMCXOAAT pas-
IHUHbIE XHUMHWUYeCKHe saABNeHuA. Hapo ynpasiaser
[DOIIECCAMH JKU3HEeNeATEeNbBHOCTH H COXpaHseT Ha-

[eACTRBEHHYIO HHOOPMAITHIO.

OcHOBHBIE HacTH

DAHOKNEeTOoYHbIe Oprainamsel. Tak HasbIBAIOT OP- KneTkun:
HU3MEI, TEJ0 KOTOPEIX COCTOMT H3 OXHOH KJIeTHH 1 — knero4Has
yuc. 120). K aum orHocurcs GONBIIMHCTBO GakTe- MemOpara;

i. OnpHOKJIeTOUHEIE OPraHH3MEl eCTh CPeJH pacTe- 2 — uuTonnasma;

3 — aapo

®ii, JKHBOTHBIX, rpuGoe. PagMepsl OTHOKJIETOYHEIX

axHe e He0oNbIINe, KAK B pazMepsl Ki1eTok. [Toaro-

¥ HX Ha3bIBAIOT MHKPOOPraHH3MaMH.

- Teno OAHOKNETOMHOro OpraHuama o6pasoBaHo OOHOWM ?
KNEeTKOM, KoTopas cnocobHa CywecTBOBaTke CAMOCTOS- d

TENBHO.

OK/MeTouHbie OpraHu3amsbl. Teno MHOroxme-
SHBIX OPraHM3MOB COCTOHT H3 MHOMEeCTBA PAa3HO-
HBIX KJeTOK. B oTaHuyHe oOT OOHORJIeTOUHBIX
FaHH3MOB KJETKa MHOI'OKJIEeTOYHOT'O OPpraHiu3Ma He
KeT CYILIeCTBOBATE CAMOCTOATeNBHO, Oe3 CBABH C
AMH KJEeTKaMH.

6 B r
Puc. 120, Pa3znoobpasne 0gHOKNSTOYHEIX OPraHU3MOB:
a — xnamuaomoHana; 6 — asrneHa 3enéHan; B — améba; r — bakrepus
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Teno OONBMIMHCTEA MHOTOKJIETOYHBIX OPTaHH3M
COCTONT #M3 opraHoB. Tak, pacTeHHe HMeeT KOpDCHE
cTefens, THCTOK M T. ., & TEJO YeJIOBeKa JIubo *KHIBO!
HOI'o — JErKHe, cepile, KeJVIOK M ADPyrue OpraHs
Kasxapiii Oprad uMeeT onpefenéHHOE HasHAYCHHE.

Konunka aHaHMi

OTKpbITUE KNETOYHOro CTPOEHWA OpraHMamos B 1665 ¢
CTano sHaMeHaTenbHbiM cobbitveMm. OHO NPUHAONEXWUT a8
ranickomy wccnepoeatenio PobGeprty MNyky. Y4EHblid 33
MANCs W3roTOBAEHMEM YBeNWYMTEenbHbiX Npubopos, B
yucne mukpockona. Heckoneko net PobepT MNyk nayyan ¢
MOLLBIO MM XE CKOHCTPYMPOBAHHBIX MUKPOCKONOB Hebo
WwWe Tena npupoas U UX 4acTuydkK, PaccmaTtpueas nog mMe
KPOCKOMOM TOHKMA cpes3 Kopbl npoBkoBoro JAepess
MCCNenoBaTesb YBUAEN MHOMOHUCNEHHBIE S4ERKK, NOXOXN
Ha nuenuHble coTbl. PoBepT M'yk Haasan wx knetTkamin. B Ong
NOrMYEecKon HayKe 33 Y4EHbIM  3aKPEenunock 3BaHUE NepBeo
OTKpbIBATENA KNETKMN.

CraHbTe MccnegoBsaTenaMm Npupoabl

MpoeeguTte HabnwopeHMe 3a JOMALHUM XKUBOTHbLIM
BLISBNEHWA Y HErC CBOWCTE OPraHnsMoB.

Sapaume 1. HabniopakiTe 3a TeMm, KAK XXWBOTHOE NUTAETE
OBWAraeTcs, pearupyeT Ha pasHoobpasHbIe pasapaxnTend.

Sapanue 2. 3anMwKTe CBOMCTEa OPraHWaMoB, KOTOpPEN
BaM YOANOCh OBHAPYXWTE BO BpEMA HAbNoaeHns.

MpoBepka 3HaHMN

1. Kakue CBOWCTBA OPraHM3MOB BAM U3BECTHLI?
2. Kakue BelwecTBa HeoDXoaMMBl YENOBEKY ANA ObiXaHus
nuTaHua? OTKky[a OH MX nony4aeTt?
3. C nomowsio Kakoro Npubopa MOXHO PacCMOTPETh KNE
HOe CTPOEHWE OpraHuamMoe?

4, Kakwe Tena Nnpupogbl COCTOAT M3 KNeTOK: KAMEHb, KO
KO3NBHOK, CHEXWHKA, YNWTKa, BaCWUNEk, poca, COoCynbk
onéHok?

5. MOXHO N1 COCYNbBKY, «BbiPacTaloLLyo» NOA, KPbILLEH,
CTi K opraHnamam? OBbAcHUTE CBOIA OTBET.



' 39. PACTEHUS U XXNBOTHbIE 7 e
yueHMe naparpadga NOMOXeT BaMm:

Ha3biBaTb 0COOEHHOCTH PACTEHWIA M NMPU3HAKK XKUBOTHDIX;
O3HAKOMWTBCH C PA3HOOBPAasUeM DacTEHMIA K KUBOTHBIX.

K uBas npupoAa 3eMiH OTIHYAETCA pasHoobpasu-
g. HT0oOB1 OPHEHTHPOBATECA B Hell, VI8HEBIE BRIJIENH-
T geThIpe OONBINMX IPYNIBE OPraHM3MOB: DPACTEHNA,
MBOTHBIE, IpUOBI, DAKTEPHHA.

HooOGpasme pacTeHuwil. Pacrenus Ha 3eMHOM g, ... o,
@pe pacTyT moBciofy. OHE MMeIOT PasHYIo MOPMY, arue opramss
@Mephl, IPOAOIMHUTETLHOCTE JKUSHH. OTO JAET BO3-  ypmeeT 4BETKOBOE
EHOCTEL BBHIAENHUTL OOpeflelIéHHEBIEe TPYIIEL PACTE-  pacreHHe.

5. [IpemcTapuTenu PasHBIX TPYNN pacTeHUHd H3o-
#eHb! Ha puc. 121.

KonMuecTBO KJIETOK B COCTABe OPraHmuaMa obycio-

B0 JejieHHe DACTEHHH HA 00HOKAeMOYHbIE U MHOZ0-
mounste. Ilo pasHooGpasuio crebiell pasIHYaT
28bs, KYCMAapHUKU U mpasaHucmote pacmenus. Ilo

POIOKUTENBHOCTH MHUSHA — 00HOemHue, deyrem-

€ ¥ MHOZOJIeMHIEe PACTeHUA. ACTPAa U IOMHAOD OTHO-

TeA K OJHOJETHHM DACTEHHAM, MODKOBE, KallycTa —

EBVJIETHHM, & po3a H Ay0 — K MHOI'OJIETHHM.

. Muorue pacTeHnd o01afaioT JJe4eOHBIME CBOMCTBA-

Idro maadei, poMalIKa, NOJOPOXHHAK U IDYIHE.

BEHe pAacTeHUSA Ha3bIBAIOTCS JeKaPCTBeHHBIMHU.

o, i

Puc. 121. PazHoobpasue pacTerni: 8 — OAHOKAEeTOYHas BOAOPOCHL;
6 — MOX; B — nnayH, r — XBoLy; A4 — NanopoTHUK; e — LUAMOBHUK
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Pa3anooGpa3ue XMBOTHbIX. ITomobuo pac-
TEHHAM KHBOTHEIE JKUBYT B PASHEIX VTOTKE
HAaIeH IIaHeTs. 3T0 HauboIee MHOrOUHCIIeHE
Had II0 KOJHMYECTBY BHAOB I'DYIIa OpraHHs
MOB. YepBH, DayKH, MOJLIIOCKH, HACEKOMBIE
PaKH, JATYIUKH, pEIOLI, 3MeH, IITHILI, 3BEpS
(puc. 122) — Bce OHHM OTHOCATCH K MK BOTHEIM

ITo KoMMYeCTBY KJIETOK, U3 KOTOPBIX CO
HT TeJIO }KHBOTHBIX, PA3IMYAIOT O0HOK.IEME
Hble U MHOZ0KLeMOYHbIE JKUBOTHEIE,

HMmeroTcss KHUBOTHBIE MeENJOKPOGHbLE
xonodnoxposusie. Hanpumep, OTHIEI M 386
PH OTHOCATCA K TeIJIOKPOBHBIM. TeMmepar
Pa HX Teja IOCTOAHHA. A AllepHNL], DhIl
(puc. 123) — xonoxuokposHEle. TeMnepaTyE

Puc. 123. XonogHokpoBHbEE
NHBOTHEIS: HX Tella 3aBMCHT OT TEMIIEPATYDBI OKP

a — auwepuya; 6 — kapr 1eil cpefbl.
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3NU4Yna pﬂcTEHHﬁ WU XXWBOTHbLIX.
BABIIMHCTBO DacTeHWil HamieH mia- J}"”H‘B”Hb‘ﬁ
STEI MMEIOT 3eJEHYI0 OKpackKy. JTo ”ﬂ’ /)7 ceer
BACHAETCA HaJIWYHeM TAKOTO Bele- -
Ba, Kak xjgopodunan. diaa nuranudg , /
CTEHHA HCIOJb3YIOT OpPraHMYecKHe
MIecTBa, KOTOPEIE CAMHM CO3JAIOT U3
mexHcNOro rasa u Boanl. Ilpomexo-

3TO HA CBETY IPHU YYACTHH XJIOPO-

a. YTVIeKHCIBIM a3 JHUCThA I0-

FOImMAOT H3 BO3AYVXaA, BOAY KOpeHB
qaeT U3 To4YBEI (puc. 124).

FacTteHnsa nNuTalnTcHd OopraHudYeckumMn
- BELlecTBaMK, KOTOPGIE CO30aK0T CaMi.

PacreHuda BBIAENAIOT KHCIOPOA, He-
SXOOMMBIE AAA ABIXAHUA DOJBIINH-
|8 OPTaHHU3MOB,
- ¥ KMBOTHBIX XJOPO(DHILI OTCYTCTBYET. OHu nuTta-
JTCs FOTOBLIMM OPraHMYECKMMH BelleCTBaMH, IO-
pebasas pacTeHHA UIH JPYTHX XHBOTHBIX.
| OrauunTeNbHON 0COBeHHOCTRIO M HBOTHEIX ABIASTCH
ETHEHOE ABHI)KEHMe BCeM TeJIoM K00 ero oTaeIbHBIMHE
AaMu. s 270r0 MHUBOTHEIE HMEIOT OPraHbl JBHMKe-
— IUJIABHHMKH, JACTHI, HOI'M, KPbLIbA. Cpenu xu-
THEIX BCTPEYAIOTCA M TAKHE, KOTOPRIEe BEAYT IPHEKDe-
EeEHbI 00pas xusHu. ITosToMy OHM MOIYT KasaTbCs
EmAMH HeXHBOM IPUDOAEI MIK pacTeHUAME (pHc. 125).

Puc. 124. CxemMa niuTaHusa pacTeHni

Puc. 125. XKuBoTHbIE, BEAYLNE NPUKPEnAEHHbIA 06pa3 Xu3Hu:
a — kopannoseiii noann; 6 — rybka; B — aKkTuHus
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Puc. 126. OpraHbi 4yBCTE XUBOTHbLIX: @ — HOC; 6 — rnasa; B — yuwm

Mpueegure
npuMepb!
OpraHoB pacTeHuid
M XKMBOTHBIX.

166

B orauune OT HOJMBIMTHHCTEA JKHBOTHBEIX pacTeHHS
BEeAYT NPHKPEILIEHHEIH 00pas sxusHu. [IBurarsca Mo-
I'YyT OTHeIbHEBIE UACTH PACTEHHIl, HANPUMEeD pacKphi-
BAOTCA M 3aKPBIBAIOTCA IBETHKH, IOBOPAYHBANTCA K
CBETY JIMCTHA.

OCHOBHOE OTNIMHNE XMUBOTHbIX OT PACTEHMI — NUTaHUE |
rOTOBLIMIA OPraHUYeCKUMI BELLLECTBaMM.

Br1 yixe 3HAeTe, 4TO KHUBOTHBIE OBIBAIOT TPAaBOAA-
HBEIMH, XHIDHHKAMH M BeeANHBIMU. IIOCKONBKY mrji
YIOTPebAAIT PasHYH MHINY, TO HMEIT onpejeeH
HBIe TIpHcTocobmenusa A4 eé nonydyenus. Hanpumep,
xoboTok 6Oabouxu mTpHcOOcOONeH JJA H3BIEYCHHS
JKHUAKOT0 HEKTAapa M3 IBETHKOB. ¥ BOJKAa — OCTDHE
3y0OBI, KOTOPBIMHK OH paspsiBaeT Ao0sIuy. B mmoHck
OHIOH BTH XUBOTHBIE aKTUBHO ABWrarorcsa. Hexoto-
pEIe :XHBOTHEIE NOCEAAIOTCA HA TeNe IPYTHX OPraHus-
MOB, KAk, Hanpumep, Gioxu ¥ BHIM, obuTaloIIHe
KOKe IPYTHX JKHBOTHBIX ¥ YEIOBEKA.

PasnuuHBIMH ABJAAIOTCHA OPraHBI PACTEHHIH H K
BOTHEIX. ¥ JKHBOTHBIX XOpPOIIO pPasBHThEL Opra
YyBCTE — 3PEeHHe, CIyX, O0OHAHWe, BKYC, OCA3aH
(prc. 126). OEE DoMOralT OPHEHTHPOBATECHA B I
CTPAHCTEE, PA3JIHUATE 3ATTAXH M 3BYKH, TEILJI0 U X0JI0
HaXOAWTE ONUINY, PACIIOZHABATE BPAroB, 3ab60THTECH
IIOTOMCTBe. ¥ pacTeHHH OpraHsl YyBCTE OTCYTCTBYIOT.

Taxkum oOpasoM, NpH HANHMYHH OOIIMX CBOM
(muTanwe, ALIXaHWE, POCT, PA3BUTHE, DA3MHOMKEHHE,
PasEpaskMMOCTh) PACTEHMA M *KMBOTHBIE OTJIHYAID
[0 pAaCCMOTPEHHBEIM IPDHU3HAKAM.




MccnenoesaHMe BNMSHWA TEMMNEPATYPLI, CBETa
M BNAaXHOCTH HA NPOpPacTaHne CEMSIH

M noHapoGaTca: cemeHa dpaconu, 4 ctakaHa, Boga.
OM 3AHATHK Bbl HAYYUTECH: ONPENenaTb YCNOBUA, HE-
Mble ANng NpopacTaHWs CeMsaH.
manue 1. B kaxapiii ctakad nomecTute no 10 ceman da-

4 B OOMH CNOiA.
RRaHue 2. MNepBbliid CTakaH C CyxvMn cemeHamu paconm no-
BBLTE B TENNOE MecTo.

aHune 3. Bo BTOPOI CTakaH NONOXWUTE XOPOLWO CMOYEH-

D BOJOI TKaHb. Ha Hell pasmecTuTe cemeHa aconu v Tak-
IOCTaBLTE B TENNOE MECTO,

aHue 4. B TpeTuii ctakad nobassTe BoAbl, 4ToDBI OHA No-
gana cemeHa W 3anonHuna noncrakada. OcTtasbTe npu
IATHOW Temnepartype.
aHue 5. B 4eTBEpTHIA cTakaH ¢ cemeHamu daconum Oo-
LTE HEMHOIO BOAbL! W NOCTaBLTE B XONO4HOE MECTO,
@auue 6. HabnwopaiTe, YTO NPOUCXOOWT C CEMEeHaMK
akaHax. B kakom cTakaHe cemeHa npopocnm?
YCNOBWA NPOPACTAHWA CEMSAH Bbl NPOBEPWAK ONbITHBIM
7]

ue 7. Peaynetatel HAGNIOAEHWA 3anMLuMTe B TETpaoun
nuy.

NMpoesepka 3HaHWA

H230BUTE OCOBEHHOCTH PACTEHWIA.

Kakre NpU3HaKM NPUCYLLW XMBOTHEIM?

$eM KMBOTHBIE OTAMYAKOTCH OT pacTeHwin? YTo y Hux obuiero?
Jouemy B aKBapuymbl HEOBX0OMMO NOMELLATE XUBLIE pac-
A, 2 HE MCKYCCTBEHHbIE?

SMOAHUTE MUHU-NPOEKT « X XMBOTHLIE NPOLWNOrox=. Mcnofib-
= ANS 3TOTO HAaYYHO-MONYNAPHYIO NuTepartypy, MHTepHer.

KT BLINOMHANTE COrAACHO NNaHy:

Korna 1 B Kakux YCNOBWMSX MPOMNMBAND XMBOTHOE Ha Hallei

S2amepbl, GOpMa, MOKPOBL! TENA XUBOTHOrO.

2n0c06 1 OpraHbl ABVKEHUA XXUBOTHOTO.

MUTANOCD XUBOTHOE.

yiEHBIE OOBACHAIOT MCHE3HOBEHWME STOT0 XMBOTHOTO Ha

CranbTe MccnepoBaTenaMm Npupoas! _ l

Bp cTaKkaHa CospaHHbIe yCnoBus MNpopacTaHue ceMsaH
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7 § 40. Ipnbbl U 6aKTEPUN

HMayuenue naparpada noMoxeT sam:

* HasbiBaTe OTAM4Me rpubos w OaxkTepwid OT Opy
OpraHu3moe;

*  NPUBOOMTL NPUMEPLI MPMBOB;

e (OOLACHATE 3Ha4YeHwe OaKTepwii B NPUPOOE W XKW3
YenoBeka.

OcobGenHocT! rpubGoB. I'pulbl HMeOT IpH-
3HAKH M pacTeHWi, u KUBOTHBIX. [logo6H
pacTeHHAM OHH He IlepeMelalTcsd, II0C
aHH0 pactyT. Ho rpubsr aumensr xaopod
JIJa ¥ TNHUTAITCHA TOTOBBIMHM OPraHHYEeCKHME
BEIIeCTBAMHM, KOTOPHIE MOJYYAKT OT APYIHS
OPTaHM3MOB ¥ MX OTMEPIIHX OCTATKOB. JT
rpubBl TOX0XKH HA dKHUBOTHRIX. BONBIIMHCTE
rpuboB UMeeT BHJ JIMHHBIX HUTEH, 0Opasyio-
mux rpubauny. [IurarensHblie BeljecTBa IPH-
6B IOrJIOLIAOT BCeii IOBEePXHOCTHIO TEJAa.

S

Pasnoo6Gpa3ue rpmboB. B npupoge pacnpo-
CTPAHEHHl IIAANOYHBIE TPHOBI, TPUOBI-TIApa-
3HTHI, IIJIeCHeBbIe rPHObI, HpoxxH (puc. 12
Y mnaAnodHbIX TpHOOB rpubHHIA HAXO0-
AUTCHA B IIO4YBe, A IJfA pPasMHOKeHHA Yy HHE
ofpaayerca mraogosoe Teno. OHO cOCTOHT
IIAAOKHA 1 HOXKKH (puc. 128).
InamoyHbIMH IpHOAMH THTAIOTCA O0HTa-
Teau Jeca, HAaIPHMep, pasHooOpasHBIe Hace

LWnanka
ﬁi. ‘ﬁa"! Fe
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. 2 S 0" o Mnogoeoe
o P9 o0
' e b - B2 e __,%-IF" = Teno
w0 -G 9 g Hoxka
e & soe® o
r
Puc. 127. Mpynnel rpn6os:
a — LWASNoYHbIE, MpuBHuua

6 — rpubLI-Napa3unTol;
B — MAECHEBLIE; ' — APOXKA Puc. 128. Ctpoerune WWnsanoYyHoro rpuba
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. 129. CoenobHsie rpubel: a — benblid ronb; 6 — MacnE8HOK; B — ONaTa; I — JIMCHYKH
ghie, OenkH, KabaHel. Yoorpebasger
PHEOLI B THINY H YeJoBeK. Takue rpudul

B3EIBAIOT CheobusIivMHu (puc. 129).
Muorue rpufbl JKHBYT HA ADYTAX Op-
gEn3Max. [loaToMy MX HA3BIBAOT TpH-
avmu-napasuramu (puc. 130). Ha mime-
me, pAH, CMOPOAHHE HapasuTHPYIOT
apuHHEIe Trpubdsl. IloBpe:xgéHHBIE
H pacTeHHMA MOKPEIBAWTCA NATHA-
IBeTa PMABUYHHLI, 0TCIOLA Ha3BaHHE
g0oB (puc. 131). [IapasuTupysa Ha pac-
EHAX, OHH YMeHBIIAKT HX yDOMXKamn.
EpasuTHYECKUMH IpHOAMH SABIAKTCHA
SEOLI-TPYTOBUKH. MX BBl BHAEJAH Ha
paax nepeebeB. 'pHOBI-TIADAZHTEI MO-
T A HTHL HA TeJe 4eJIOBEKA M JKMBOTHBIX,
MsEIBAA pasauyHble 3aboneranusa. Pac-
OCTDaHEHHBIMHE TPHOKOBEIME 3a60je- Puc. 130. lpnbbi-napasnTsi;

EHAMY UeJOBeKa ABJIAITCA DoJIesHH & — PKaBYUHHbIA rpUG,
. 6 — rpub-TPYTOBUK
&M 1 HOT'Teil.

T\

A
|

-
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Puc. 132. MnecHesbie rpubs! Puc. 133. [poxoxu

Ilnecuessie rpubsl cymecTByoT noecioay. Crout
xme0y 3anexaThCA, KAK OH NOKPEIBAETCA ILJIECEHBLIO
(puc. 132). ¥YunorpebnaTs B mHIY Takoil xneb He cie-
ayer. 'muenwe QpyKTOB M OBOINEH TAaK:e BLISBAHO
mrecHeBRIMH rpubamu. Ho cpean sTuX rpuboB HMeIOT-
cHA OYeHb moyiesHble. X HCIONB3YIOT B H3TOTOBISHHH
AHTHOMOTHKOB, a TAK’Ke COPTOB TBEDPJOTo ChIPA.

JApoxxensie rpude! (Apox:xu) (puc. 133) masect- |
HBl Ka)KO0H X03AlKe, NOCKOJbKY D3 HUX He NpH- |
FOTOBHTL BKYCHOe H OBIIIHOe TecTo. ORA3ABIINCE B |

pacTBOpe TENNOH BOJAH M caxapa, SpoKixeBble rPUOBI
OBICTPO PACTYT U pas3MHOMXKAITCA. IluTaroTea AposKH
CcaxXapoM ¥ [PH 3TOM BRIJENIAIOT YINeKHCIbIH ra3, pas-
PHIXJIAIOITHIE TECTO.

OcobBenHocTu Gaktepumii. Baxrepunm oueHb
pacmpocTpaHeHB! Ha 3eMHoM mape. OHE IpHCYT-

HA JHe BOJOEMOB, B Tenax opraHmamos. BaxTe-
PHH 00HApPYKeHBI Ha BeIcoTe nouTi 11 KM oT 1o-
BEPXHOCTH 3eMJ. A NTHIBE MOTYT MOAHATHCH B
BOBAVX TOJIBKO HA HECKOILHO KHUIOMeTpOR. Bak-
TEPHH YKUBYT JAKE B JeJHHKAX U TOPAUNX UCTOU-
HHUKAaX, T'Ie TeMIepatrypa gocturaer +90 °C.
Teno OakTepHii COCTOMT H3 OJHOH KJIETHH
MHEKDPOCKODHYeCKHX pasmepos. Ho B ornudme
OT IPYIHX OPraHHU3MOE, B KiIeTKe DaKTepHi HeT
Anpa. Popuel GakTepuii — caMble pazHo0oDpAas-

Puc. 134. bopmei GakTepusi  Hble (puc. 134).
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Onuy GAKTEPHH NIUTATCH FOTOBEIMH OPTaHHYeCKH-

JIEI Uepes HOBEPXHOCTEL KiaeTKH. [Ipyrue GaKkTepHH,
H pPacTeHHd, MOTYT CAMH CO3IABATH OPraHHYeCcKHe
ferecTBa M3 HeoprauuwyecKux. CymiecTByiOT IPyNObI
BaKTepHil, KOTOPbIE CIIOCODHEI MHTE 0e3 KHCI0POIA.

Bakrepun — OOHOKNETOYHbLIE OpraHu3Mbl MMUKPOCKO-
nuyYyecknx pasmepoB. Knetku BakTepuid He umeroT agpa.

JHayeHne OGakrepuii. Hecmorpa Ha
MHKDOCKOIHYECKHe pasMepsl, poab 6ak-
repuii B npupoge orpomHa. Cpegu HHUX
eI0TCA IOJe3HEIe U BpeaHEbIe,

K nonesHeIM npHHaAJIeKaT DaKTepHH
'EHeHMSA, OHH PAasJIaraloT OpraHHYecKHe
eIMeCTEA OTMEpPINNX OPraHM3MOB Ha He-
ppragpueckue, A pacTeHMA OOTJIOMIAIOT
§2 104 BEI 9TH 00pasoBaHHbIE HEOPraHUYe-
gEHe BelleCTBa M HCIOAL3YIOT Ajd CBOETO
aHuA. Brarogapda 0akTepHaAM rHHeHHA

TeHHI U JKUBOTHEIX, a II04Ba oboraiia-
A MUTATEJbHEIMH BEIeCTBaMM.

Bes nonegHeix 6akTepHil HeNb3A OPHTOTOBHTE KHCAO-
OYHEIE NPOAYKTEI (TBOPOT, CMeTAaHy, Kedup, pasiHud-
s1e HorypTh) (puc. 135), 3aKBacHTE ILJIOJEI M OBOLILH,
Anruny, TyOepKyJé3 BhISEIBAIT 00JIe3HETBOPHEBIE
Tepun. CnegoBaTensHo, ecTh OAKTEepHH, BpeJHBIE

@A YeIOBeKA.
Konwunka aHaHui

- [Ona nedenns 3abonesaHwii, BbiaBaHHbIX GakTepuamn,

SNONL3YIOT pazHooBpa3Heie nekapcTBeHHble npenaparts. Ho
e No ux M3obpeTeHMs YenoBek NOHWMan, YTo Takue pacTe-
9, Kak YecHok, nyk, 3eepoboi, wanden, HOroTEkn 1 apyrue,
OHO BO3ASRCTEYIOT Ha BoneaHeTeopHble BakTepuu. B Ao-
HWX YCNOBUAX Mbl MX MCMONbL3YEM 00 CWX NOp. Hanpumep,
npocTyne paztaeneHHbl BOOOW COK YECHOKa W Nyka
SKANBIBAIOT B HOC, & WX OYMLLEHHLIE OT LUeNyXK KYCO4YKKM pac-
wnansisaloT B KoMHaTe. OHW BeIAENA0T BEWECTEa, KOTopke
B030eCTBYIOT Ha OGoneaveTBOpHele OGaxrepuwn. MNogobHble
ESIECTEA BRIOENAT XBOMHBLIE DACTEHWA — COCHA, enk. [NoaTto-
NporynKy B XxBOMHOM Necy O4YeHb NoNe3Hbl.

pemecTBaMu. OHH [OCTYNAIOT H3 OKDYMKAWIIeH |

njaHeTe He HAKAILJIMBAKTCHA OCTATKH Puc. 135. Mone3noe 3HaveHne
Oakrepuid — n3roToBreHue

KUCAOMONOYHbLIX NPDOAYKTOB
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PacteHus

KunBoTHble

3

- KHMe M3mMeHeHWa Npon30oLwnn.

CranubTe MCCneaoBaTensMm NpUupoabl

HaneiiTe B ctakad 100 mn Boakl, nobasste 10 r caxapa
NONOXWTE NMONYAMHOW NOXKKW Opodckei. Hakpoiite nonoTt
LleM 1 NOCTABLTE Ha CYTKM B TENNoe mecTo. NocmoTpuTte,

NMpoeepka 3HaHUA

1. Kakne nprsHaky xapakTepHbl ans rpuboe?

2. Ha kakue rpynnsl paznensioT rpubsl? Kakosbl vx 0cobeHH
3. Y710 BAM W3BECTHO O CTPOEHWK BakTepuia?

4. KakoBo 3Ha4veHue BakTepuii B NpUPoAE M XKM3HKU Yenoee
5. Kak yenosek ucnoneayet Bakrepun?

6. CpaBHWTe rpubbl ¢ PACTEHWUAMK KM XXWUBOTHEIMKM, 3ANONHATE
Tabnuuy B TETRPAAN.

Hmeror nn

xnopodunn? Yem nutarwoTca? rne xuByTt?

7. YueHuk 3abonen aHrHoi. Kak od pomkeH Bectu ceba, 4
He 3apasTe POSCTBEHHWKOR M OPY3Eid U BLICTPEE BhI3N0pOBETE?

8. YTobbl NpegynpeauTe 3apaxeHue 6onesHeTBopHbIMKN Bak-
Tepusitvmn, HeoGx0aMMo CoBNAATE NPABUNA MTMIrMeHsl. Benom-
HUTE 3TW NPaBUIA M3 HAYANbHOM LUKOMB!, MCNONL3YINTE ONBIT.
CBOEIl CeMbW WM NPEANoXUTE NPaBuna 3awuTel oT BonesHe-
TBOPHbIX DakTepuii.

i s

§ 41. 9A0BUTbIE PACTEHUS,
YXUBOTHbIE, rPUOHI

HMayuenue naparpada nOMOoXeT Bam:

*  y3HATb O AAOBUTHIX PACTEHUAX, TPMBAX, XUBOTHbIX;
®* [OHATb, Y4eM ONacHbl 0N 4YenoBeka A00BUTLIE PacTeHwus,
KHUBOTHBIE, rPUOLL.

- ,____E_ — ko i

|
HzBecTHBI PACTeHHHA, HHUBOTHBIE, I'PUOHI, ROTopmef
COZEpKAT ONACHEIe JNJIA JDYrMX OPraHH3MOE Belme-|
cTBa. ITonas B OPraHM3M YejoBeKa JU6O 3XHBOTHOTO, |
OHH BLIZLIBAIOT OTPABJIEHHE.



Puc. 136. Hnosutsie pacTeHus:
a — ymkyra; 0 — aypmaH; B — DopLLeBuK,; I — BOPOHUWI rnas

FOO0BWUTHIMI ABNAKOTCA pPACTEHWMA, XKMBOTHLIE, F'pldﬁbl, Y
EOTOpLIE COOEPXAT onacHble ONA 4YenoBeka WU XWBOT-
BelWlecTBa.

B ofpalesny ¢ AJOBHTHEIMH PACTEHHAMH, *XHBOT-
gvy ¥ rpubavu HeoOXoqHMO OBITH ocoOeHHO OCTO-
ERHBEIMHU.

JOBMTbLIE pacTeHMA. VY AJOBHUTHEIX pacTeHuil an
EEeT COLepIKAThRCHA B cTebie, THCTHAX, AT0JaX, KOP-
. HampuMep, AJOBHTHIMHA PACTEHHAME ABJIAIOTCH
3 a, AVPMaH, HeMepHIla, BOPOHHE rJjas, HHMO-

b, KONBITEHS (puc. 136).

HA0BHTEIE BEIeCTBA MOrYT IION&JATH B OPraHH3M
fmOBeKa NpH HMX ynorpebinenun. Yrobel mpeaynpe-
TH OTpPABJeHHe, HHKOrJa He npobyiiTe AHKOpPACTY-

g ATOABI, TII0ARI, KODHEBUIIA.

' HexoTophle ANOBMTHIE PACTEHHMHA, HanpuMep
pmiesuk (puc. 136, 6), n1pu KOHTAKTE ¢ KO3KEH YeJIo-
58 BLIZLIBAIOT CHJILHEIE 0xKorH. [IosToMy HHKOrga
: mpATparueaiiTeck K HEM3BECTHREIM BAM DACTeHHAM.

bie XXMBOTHBIE, STOBHTEIMH MOTYT OBITE Ha-

DMBIE, TIAVKHW, CKOPIHOHLI, 3Men. x HanmajneHHe,

i IPABIJIO, TPOUCXOJUT B CAIYYa€ CAMO3AIUTEI, ECIH

FOBEK HApPYINAaeT UX HMOKoMH. fa nonagaeT B oOpraHusm

EBOTHOTO HJIH dYeJOoBeKa IpH ykyce. Hurorpga Ha
BHHTE U He ObITaliTeCh MOHMMATE 3THX XHBOTHBIX.

¥ ANOBUTHIX 3Mell mepegHHe 3yOBI HMeIOT KAHAEL,

P KOTOPEIM BO Bpems yKyca mocrynaer an. K sapo-

ITHIM 3MEeAM OTHOCHTCHA rajoka o0LIKHOBeHHAdA, lagioka
propas pacupoCTPaHeHAa IO BCeH Y KpauHe. 0B6LIKHOBEHHAS

173




6
Puc. 138. Agosuteie nayku:
a — kapakyprt; 6 — TapaHTyn
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Puc. 139. Snosuteie rpyubsl: a — GreagHas noranka; 6 — 4épros rpui;
B — MyXoMOop,; r — JI0XHbIe ONaTa

Ocel ¥ NY8JIBl BEOAAT fAJ € IIOMOIIEN
xana (puc. 137). Ha MecTe paHKHM BO3HH
IOT HOKpacHeHHue, OTEYHOCTE, 00Je3HeHHE
omyinerua. OcofeHHC ONACHEI A1d YeJIOBe
Ka VKYCEI IYeJHHOro (OCHHOro) pod.

Ha rore Yrpamebl BeTpedalTcA AAQ
BHTEIE HAYVKH KapakyprT ¥ TapaHTVa
(puc. 138). Hanbosee onacHBIM ABJIAETCE
xapakypT. OT ero sza 4YeJOBEK MOMKET yMe-
peTk. JLHBYT KapaKypThl B CYX0iH Tpabe,
HO HHOrMJAAa NPAYYTCHA B 3JaHHAX W JayKe
Oexx e YeJ0BeKA.

TapauTyn — campiii Doabmiodt mayk
Yrpansae, Pazmepnl ero rena JQOCTHIAKT
4 cm. fAga 2TOTO DAVEKA JOCTATOYHO, YTOD
IIOPA3HTE MeJIKOe JXHBOTHoe, /|18 YeloBek:
VEKYC TApaHTYJIA ONMaceH, HO He CMepTeJeH.

B npupoge HeobxoaumMo GbiTe OCTOPOXKHLIM,
Y106kl M3BEXaTb YKYCOE S00BUTLIX XMUBOTHBLIX.

AnoBuTtbie rpubbl. T'pubs! Takxe OBIBAK
AxoBuTEIMH. Cpenm rpuboB, pacTyIIHX
YKpause, ocofeHHO OMACHEI A YeJOBEE:
OnefHas MOTraHKa, Y€PTOB rpub, MyxoMop,
JIOXKHBIe omATa M apyrue (puc. 139). Beo
BpeMa cbopa chefofHBIX TPUOOE OMACHOCTS
COCTOHMT B TOM, 4YTO HEKOTODBIE ANOBUTE

rpudbl DOX0:¥H Ha cbegobHble. Hanpumep,




fmenHAs NMOraHKAa BHeNIHe MOXO0JKA Ha ChIPOEXKKY, a
Hble OMATA JeTKO MepenyTarh €O CheNoOHBIMHA
nATAMM. ByIeTe BEHUMATENBHBI, 9TO0BI B BAILY KOD-
V He TIOTANTH AHOBHUTHIEe I'PHOEI.

Y106kl He OTpaBuTbLCA rpnbamu, HAAO0 YMEeTe OTNM4YaTh
AN0BUTHLIE rPUDbI OT HESAOBUTHIX.

CraHbTe NccnefoBaTeNnAMM NPpUpoabl

NMPAKTUYECKOE SAHATHUE P |
O3nakomneHue ¢ HanBonee pacnpocTpaHEHHBIMMK |
M AA0BUTLIMM PACTEHMAMM, XXMBOTHBIMM M rpubBamm - /\\

CBOE MEeCTHOCTH

Bam noHapnoGarca: repbapHele 06pasusl pacTeHnd, u3o-
k eHna (doTorpadum, pucyHku) Hawbonee pacnpocTpa-
MEHHLIX W A00BMTbIX PACTEHWH, XMBOTHLIX W rPUOOB CBOEK

3apanne 1. Paccmotpute repbapHbie oBpasusl M M30-
; €HUA PACTEHWA, XWBOTHbIX, rpUOOB CBOEA MECTHOCTH.
D6patuTe BHUMaHME Ha MX BHELUHWIA BUL, OKPAcKy, hopmy K
a3MEPbl OTAENBHLIX YHACTEW. 3anOMHUTE, KaK BbIrNa4AT Haw-
nee pacnpocTPaHEHHBIE M AO0BUTEIE PACTEHMA, XUBOTHLIE
rpvbbl Bawel MecTHOCTK. ITO NOMOXKET PACNo3HaTe MX B
pone.

~ 3apaHwe 2. B TeTpagu sanuwvTe Hassaxws HawOonee
DAacNpOCTPAHEHHBIX W AA0BUTBLIX PACTEHWA, XWUBOTHBEIX WU rpK-
8 CBORI MECTHOCTH, C KOTOPbIMK Bhl 03HAKOMWUNKWCE Ha 3a-
.

NMpoBepka 3HaHUM

1. Kakve opraHu3amMbl Ha3bIBaKoT SA0BMTEIMKU?

2 MpweeauTe NPUMEPL! SA0BUTLIX PACTEHWIA.

3. Mpuxogunoce N Bam BUOETb AOOBUTEIX XWUBOTHBIX? HYem ®
g ONacHbI?

2 Kakue rpnbsl NpUHALNEXAT K AA0OBUTEIM?
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BcnomHuTe,

KaKoe 3HavYeHue
HUMET BO3AYX,
BOAa v noysa

LIS CYLEeCTBOBaHMA
OpraHuamMos.
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HMayyenue naparpada noMoXeT Bam:

®  BLISCHWTL, 4TO HA3LIBAKOT CPEn0i 0OWTaHWA;

HasbiBaTb GAKTOPLI Cpeabl 0GUTaHKS;

®*  OMNUCLIBATE BNUSHWME QaKTOPOB HEXWMBONW NPMPOLLI HAa OF
raHuamol.

NMouaTue o cpene obouTanua. Uz seex nnanetr Cox
HEeYHOH CHCTeMBI }XH3Hb CYINEeCTBYeT TONBKO Ha 3en-
me. Benr Ha Hameil IIaHeTe HMEKTCA BCe HeoOXO-
AUMBIE VCIOBMA: BO3JAYX, BOJA, JOCTATOYHO CBeTa
renyia. OfHN OPrasu3MBel }KUBYT B BOje, Apyrue — HS
cyiue 00 B TOYBE.

YCnoBus, B KOTOPbIX XWBYT OpPraHu3mebl, Ha3blBAKOT
cpepoii obuTaHus.

Ha orHOCHTENBHO HeGOIBIIOH IIOIaLH HA CYIIe I
obe cTOPOHBI 9KBATOPa KHUBET HAMHOTO GoJbIle Op
HH3MOB, UeM HA MaTepuKe AHTAPDETHAA. YeM aTO MO=-
HO 00BAcHUTE? BONMH3H sKBaTOpa HOCTATOYHO CBE
TenJia M BJArH, HEKOIZAa He ObIBAeT 3MMEI. B AHTap-
KTHOe CBeTa H TelJia HeJOCTATOYHO. JleTo KOpDOTHKOE B
xononuoe. To ecTEh VCIIOBHA JXH3HH B palioHe DKBATOL
HAMHOTO BIATONPHATHEeE IJIA OPraHH3MOB.

Bcé&, 4TO BO3AENCTBYET Ha OPraHn3Msl M CNOCOGCTBYET
nub0 MelaeT ux 0GUTaHUIO U PaCCENeHWIO, Ha3biBAIT
daxkTopamm cpeasi 06uTaHusN.

Ha oprasmaMel 0OKA3LIBAIOT BAHAHNE (DAKTODPHI HEFHE-
Boii npupozas! (puc. 140). 310 OCBEIEHHOCTE, TEMIIEDS:
TYpAa, BO3AYX, BAAKHOCTE (A1 MHOTHX OPraHH3MOB
HAJIHYHe IHTBEEBOH BOJEI).

Kpome (dakTOpoE HEKHUBOH NPHPOAEBI, HA OPraHHS-
MBI TAK}Ke OKA3bIBAKT BIMAHHE ADPYTHE OpPraHH3MBL
Takoe BIUAHMe HA3ZLIBAIOT (QaKTOpPAMH JKHMBOH NPHPO-
asl. Tor, ®TO BRIpAIUBAET Kaprodesb, 3HAET, KAKOI
Bpel HAHOCHUT eMy KoJopaackuii yk. KpoHs! fepeBnes
MEeIIal0T COTHEYHOMY CBETY IIPOHMKATE K TDABAHHCTHIM



Puc. 140. Pakrops HEXWBOH NPUPOabLI Puc. 141. Dakropel XMBOH NpUpoas!

ACTEHHAM, PACTYVIOHM IO AePeBLAMHA. JTO IpHMe-
JbI OTPHIIATENBHOrO BO3AeHCTBHA (aKTOPOB KHBOM
IDHDPOOEL. Ho B :xuBO# NpHupone HIMeXTCA H IIOJIe3HBIC
gamsausa. HanpaMep, HEeKOTOpbIE KUBOTHEIE PA3SHOCHAT
peMeHa pacTeHHi, 4TO CHOcOoBGCTBYET MX pACCEeNIeHHIO.
AL, TUTAIOIHECH HACeKOMBIMH, 3aIIHIIAI0T Caj OT

BpenuTenei (puc. 141).

HenocpencTeeHHOEe BAMAHHE YeJOBEKA HA OPTaHH3-
TAKKe ABIAeTcA GaKToOpoOM KUBOH nmpuponkl. Yeno-

K CO31aET 3aII0BeHEBIE TEDPUTOPHH I COXPAHeHUA H
WYeHNUA KoJdudecTsa opranuaMos. Hanpumep, ecian

a1 He OBIIH COSJAHBI OJIATONPHATHEIE YC-
BOBHS 171 JKH3HU 3y6POB, WX CErONHS He
MeTanoCh OBI B 3KMBOH nmpupome (puc. 142).
BECKOHTPONBHAA OXOTA HA JKHBOTHEIX H
S70E PHIOBEI OTPHIATENLHO CKA3RIBAIOTCA
& cpefie OBUTAHN S OPraHHUZMOB.

‘Beé onpyTHMee CTAHOBUTCH BIHAHUE
BANCTBEHHOH [NeATeJIbHOCTH YeJNOBeKAa.
anpIlBaHie JOpor, BRIPYOKA JecoB HA
ERIIMX IUIOIIALAX, BO3BeNeHHEe ILIOTHH
MATONIPUATHO CKASBIBAIOTCH HA YCIOBU-

| EH3HK OOMTAOIIHX TAM OPraHU3MOB.

- e 5
T W

Puc. 142. 3ybpe!

PasHoobpasHbie GaKTopbl CPeabl XU3HU OpraHuamMos
MOXHO 00BEAWHUTE B TPWU rPYyNnbl: pakTopbl HEXK-
npupopabl, $aKTopbl XXMBOW NpUPOAbl, XO3AK- [ ]

;TEEHHAA OeATenbHOCTL YenoBeKa.
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Mpusenure OceelwEHHOCTL KaK ¢GaKTop HEeXWBOW NPUPOS
NPUMEPbI XUBOTHBIX, AroTr daxTop HEeXKUMBOH IPHUPOB] OOpelelAeT CYTOS
KOTOpBIe BeAYT AHes-  Hble, MecA4YHEIe U Ce30HHBIEe H3MeHeHHd B IMOBejJeH
HO# M1 HOHHOMA GOJILINMHCTBA KHMBOTHEIX, 4 TAKKe MX CHOCOGHC
06pas Xu3Hu. OPHMEeHTHPOBAThECA B MpocTpaHcTBe., JHUBOTHBIE, V
TOPBIX XOPOLIC DPA3BHUTHI OPraHBl 3peHHHA, A0OLIBAIT
MUY B CBeTJioe BpeMs cyTok. Hanpumep, sacTours
AKTHUBHEI JHEM H OTABIXAT HOUBK, KOTJA CBeTa MAajlo.
JleTyume MBINTH, HATIPOTHE, BLLIETAIOT U3 CBOMX YEDE-
THH ¢ HACTYILJIEHHEM TEeMHOTHI. YeJa0BeKYy M MHOTH
JEHMBOTHBIM CBET HEODXOZHWM, YTOORI BHAETH [IPEIME
BOKPYT cebs.
Kax BrI y3ie 3HaeTe, 0] BO3JeHCTEHEM CBETA Pac
Hus 06pasyIOT OPraHUUYeCKHe BellleCTBA M3 HEeOpraHE-
yeckux. [Ipu sToM BBIAETAETCA KUCIOPOK, HEOOGXOZHE-
MBIH JJIA CYLIECTBOBAHHUA YeJIOBEKA H JRIBOTHBIX.
CeeT BIaMSET Ha pPOCT, IBeTeHHe H ILIOJOHOIICHHE
pacrenHil. Ha ocBeléHHBIX COJIHIIEM MECTAX pPacTy
cBeToN0OMBEIE pacTeHHA (cocHa, Oepésa, BACHIEK),
TeHeMIOOUBEIHA MATOPOTHUE PACTET B TEHH.

Bacunék

Temnepatypa. Ocobfoe 3HauYeHHe OJA CpPelbl 00E
TAaHMA OPraHU3MOB HMeeT TeMmIlleparypa. OHa B
AeT HA CKOPOCThL XMMHUYECKHX ABJeHHH, MOCTOAHED
NPOUCXOMAIIUX B TEJAX JKUBBIX cyiecTB. B pasH
YroJKax 3eMJH HBOTHble M pacTeHusa Tped
Pa3IHYHOTO KOJHYECTEA TeIlaIa.

YMepeHHada TeMIeparypa OJaronpuATHA £
MHOTHX OpPraHMsMoOB (JlacTO4YeK, CKBOPILOB, Depeéss,
nyba, cupenmn). Hambonee BeICOKafs TemIepar
IpPH KOTOPOI BOSMOMHO CYIIECTBOBAHNE HEKOTODHIE
OakTepHii, cocrasaser oxogo +100 °C. IIuHrenE=
JKHBYT IpPM TeMIepaType, KoTopad ObIBaeT HHME
—50 °C. Heroropsle ALIEPHUILEI MOTYT BHIAED:KHBaTh
TemmepaTypy go +50 °C. Ho gna 60AIIMHCTEA BHAOE
MHUBOTHRIX HedJaronpuATHa TeMIEPATYPa Cped
+40 °C u BBIIIE,

Temneparypa cpeabl 00MTAHAA HMeeT 0coD0e 3HaT9e
HHe JJIA XOJOJHOKPOBHEIX KHBOTHHIX (ViKeill, raJm.
Cksopey aAarymex). OH1 aKTHBHEBI TOJBKO B TEIJIOe BpeMdA TOA&.
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oCTb. Tena OpraHu3MOB COJIEPIKAT BHAYNTEIb- |
0 KOJHMUYEecTBO BOABI. PacTeHHAM OHa HYMKHa AIHA
JOrJIOIEHNA HEOPTAHMYECKHMX BEIIeCTB M3 IIOYBBI.
leIITecTEA KO BCEM OpraHaM pPacTeHH:A TaK)ke TpaHC- B
goprupyer Boga. OHa NpHHHMAaET yd4acTHe U B IPOIiec-
nuTaHus pacreHuii. CregoBaTelbHO, BJIAXKHOCTD
D3yXa M IOYBLI — BTO BasHbIe (PAKTOPBL CPEJBI
ouTanna. JIHBOTHEBIE IOJYYaIOT HeoOXOJUMYI0 HM
oay BMecTe ¢ nuieit mnbo Bo BpeMsa BOAONOA.
JlAryniku, AOKJAeBble YEePBU M HEKOTOPhIe MOJLIIO-
cIoCcOGHBI KHTh TONLKO B YBIAKHEHHBIX MeECTaX.
AJA MHOTMX OPraHu3MOB, Hampumep pselb, Meanys,
BIX pacTeHHIl, BOAA SBAAETCA Cpefoil O0MTaHHA.

B BurnorpagHas
3 - = 3
yX OJBMIUHCTBO OPraHHU3MOB JBIIIAT KHCJIO VANTKE KMBET

POIOM, KOTOPBIH COJNEPIKUTCHA B BO3AYXE. IMosTomy B YBAAKHEHHBIX
HUHe JOCTATOUYHOrO KOJHYEeCTBA BO3AyXa ABIA- MecTax

7 BAYKHBIM VCJOBHEM J>XKH3HM. YIJIeKHCHbIH ras,

: opbiit BXOIHUT B COCTAB BO3AYyXa, HeoOXoauM pacre-

®mAM 718 nuTaauAa. Ho yBenudeHHe ero KOJIHYecTBa

AIep/AKMBAET TPOIEcChl ALIXAHHSA, OTPHUIATENBHO

IMALT Ha JH3Hb OPraHu3MoOB.

Ias OpraHu3MOB MMeEHT 3HA4YEHHE BJAaXKHOCTH M

feMneparypa Boaayxa. IlosTomy 9TH DOKasaTelH

BIBAIOT B IPOTHO3€E NOT0AEL.

OcBelBHHOCTb, TEMNEpaTypa, BNaxXHOCTb, Hanuune Y
BO3OyXa SEBAAIOTCS OMNpeaensiowumMin  pakTopamu

HEXWBOI NPUPOAbI, KOTOPLIE OKA3LIBAIOT BIMSHUE Ha
. OpraHuambl.

CranbTe nccnefoBaTenamMmm npupoabl

Wccneayiite BnuaHwWe $aktopos cpefbl Ha OPraHvu3mebl. o~
flna 3TOrC BLIGEpPUTE PACTEHWME W XKMBOTHOE CBOEA MECTHO- \

eTv, HabnonainTe 3a HUMKM Heckoneko aHeir. CoctaBbTe = &
ooblleHne 0 ¢akropax cpeab obuTaHua Habnogaembix
¥OraHU3MOB.

CoBepuTe WHTEpecHwle cBeaeHua o6 0COBEHHOCTAX

TDOEHWA W NOBEOEHWs 0AHOro W3 opraHwusMos.
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g 7 SERL :

NMpoBepka 3HaAHUA

# 1. Y70 HA3LIBAKOT CPEN0n 0BUTaHNA OPraHuamos?
2. Kakue dhakTopbl HEXWBOK NPUPOLL! Bel 3HaeTe?
3. Kakoe 3HayeHwWe MMeeT CBET AN1sl OPraHn3mMmos?
4. Kak BNMAKOT Ha OpraHvsmel BNaKHOCTE W Temnepartypa
eoanyxa?
5. MNpeacTaesTe, 4TO B NECY MCHE3 YINEKUCAbIA ras. ina kakux
OpraHM3MOoB 3TO HanbGonee ONacHo: YNMTKKM, MacneHka, Knexa,
NOAOCHMHOBMKA, NaHAbILE, amEbel, kpoTa, opewwHuka? Movemy?

6. Kucnopon B OONbWOM KONWHECTBE WCNONL3yeTcA ons
ObiXaHus, ropeHus, okucneHua. OgHako ero cogepxaHwe B
BO3QYXE C TEYEHWEM BPEMEHW Mano M3MeHWNoCk. Kak Bbl
nonaraete, No4yemy?

§ 43. NMpucnocobaeHne OpraHu3mMoB
K NeproANYECKNM U3MEHEHUSM
yCAOBUA CPeAb!

Hayuenne naparpada NnoOMOXET Bam:
*  MMETb NPEACTaBNEHWE O NEPWUOOMHECKMX M3MEHEHWAX YCNO-

BcrnomHuute 27
34 Kakoe B E:Mﬂ oW Clah

8 * NPUBOOWTE MPUMEPL! NpMcnocoBneHus OpraHW3MoB K
3emna cosepLiaetr

- NepuoanqecknM U3MeHEHUAM YCNOoBWIA cpeabl.
nonHLIA o6opoT

BOKPYI CBOGE OCH Mepuoanyeckme n3MeHEeHUs YCNOBUWIA cpeabl. Hame-
n Bokpyr ConHua. HEeHHNH, HOBTOPAIOIIMEC B OKPYKaoIleil cpege 130 THA
B JeHb, U3 I'oja B roJ] Uepes OlpeJeJeHHbIe TPOMEeHYT-
KM BpeMeHH (Iepnojbl), HasBIBAIOT MePHOJHMYECKHMH.
B redeHue roja M3MEHHAOTCH KOJIHYECTBO COJTHEYHOIO
CBEETa U TeIlja, TeMIepaTypa Bo3ayxa, ocagku. Mamens-
I0TCHA BpeMeHa (Ce30HHI) rojia — BecHa, JIeTO, OCeHb, 3HMa.
Taxue H3MeHeHNA HA3bIBAIOTCH Ce30HHBIMMH.
B Teuenue cyTOK NPOHCXOJUT cMeHa OHA M HOYH.
ITH H3MeHeHHd IOJAVUHMIY HA3BaHHe CYTOUHBIX.
CezoHHble M3MeHeHHS o0YCIOBIEHBl IBHMKEeHHEM
Semau sokpyr Connna, a cyTouHble — 3eMIHM BOKPYT

cBOell OCH.
< MNepuogu4eckue M3MeHEeHUs YCNOEBWIA Cpeabl CBA3aHbI
C ABUXEHWEeM Haluel nnadeTsl Bokpyr ConHua v BOKpYr
® CBOER OCu.
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MNpucnocobnexnme pacTeHuid -
epuogn4eckMmM M3MeHeHUAM o
BMA cpepbl. Korga mpomcxo-
cMeHa JHA H HOYH, TO H3MeHAIOT-
i TaKHe OCBellEHHOCTE, TeMIepaTy-
j& 1 BJIAYKHOCTD BOSHYXA.
IlpucnocobneHuss pacTeHHE K
geHe BPEMEHH roja BaM XOPOIIQ
[BBECTHLI. SHMOH pacTeHHS HaXO0-
@TCA B COCTOAHEUN nokosd. Mx xopHH
MOTJIONIAIOT BOOY, TO cTebiio He
epeMelIaloTcA BelllecTBa. BecHoil,
Orla 3eMHAA NTOBEPXHOCTE HAYHHAET IIOJYYAThE OT
Hita Gonbire cBReTa M Telsa, M3MEHAITCH YCIOBUA
ekl — BJIATA B IIOYBE CTAHOBUTCA JOCTYIHOHN KOD-
1 pacreHuii. PacTenna HaunmHAKT OLICTPO pacTH H
@apuBaThCA. JleTom Biary, cBeTa ¥ Tenjaa JOCTATOYHO
A JaJABHEeHIIIero pocTa H passuTHA. OCeHBI CBETOBOH

ro OMoNOrHYecKoe ABJIEHHE HASLIBAKT JHCTONAXOM
pac. 143).

Jucronan — o4eHb BAXKHOE IpHcnocobleHne pacTe-
Hii K YCJIOBHAM 3uMBl. Ecoim OB muCcTBeHHDBIE JlepeBbA
[ameil MecTHOCTH He cOpachIBajIH Ha 3UMY JHCTRA,
gy moruosn 661, JIucTea mpogoaann Gl HCHAPATH
» XOTA €€ IOCTYIJeHHe H3 MED3J0il HOUYBHI yikKe
pexparuyock. Ejb U cOCHA JIerko NMepeHoCAT 3HMOH
peMeHHBIH JedunuT BoAkl. XBOA HCIAPAET €€ ropas-
) MeHbIIIe, YeM JUCThA JHCTBeHHBIX JePeBbeB.

eHUA NPUCNocoBUANCE K CoKpaLLeHnio nubo yeenu-
HWID CBETOBOTO [OHA, CHWXEHWIO NGO NOBLILLEHWIO
TeMnepaTypbl BO3A4yXa W MNO4BLI, KONWMYECTBY BAarM U T. A.

MCNoCcoONeHne XUBOTHBIX K NepuoanYecKum
EHeHUsM YCnoBMii cpeasl. Ilox sananuem hax-
DDOB HeKUBOH NpPHPOILI NPOHCXOAAT IepHOgH4e-
e H3MEeéHeHHA I B X KXH3HH HHBOTHBIX. DHHH H3 HHX

ACIIOCOOHINCE K aKTHBHOH HHM3HH JHEM, IpVrHue —

e

Puc. 143. /luctonan
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Boasiive rnasa —
npucnocobneHne
HOYHBIX NTKLY

Cepas BopoHa
B ropoae

' Houwnio. Hampumep, BopoOBHM, NACTOYKM — JAHEBHBIE

IITHIBI, & COBBL, PUIHHEE — HOYHEIE.

CoBBl 0OXOTATCA HOYLIO, [OITOMY HMeEHT O4YeHB
oCTpOe 3peHHe ¥ mperpacHsiil ciyx. Boakmme u BHI-
MYyKJBIE TJIA3a COBHI VIABIHBAIOT cAMBIH cnabbIil cBeT.
HMmerHO DOPTOMY OHH XODOIIO BHAAT HE TOJIBKO B
CyMepKax, HO H B TEMHOTE,

JleTyume MBIITH — TAK’Ke HOUHEIE KHUBOTHEIE. Ho B
OTJIHMYHEe OT COB OHH OPHEHTHDYIOTCA B TEMHOTE ¢ IIOMO-
MBI cOBCTEEHHBIX 3BYKOBRIX CUTHAJOB. JTO NPHCIO-
coblieHne JIeTYUYNX MBIIIeil K HoOuHOMY 00pasy :HU3HH.

Baboukn nasnuHuil rnas u OendHKa KanycTHas
AKTHBHEI JHEM, a OpasKHHK BLIOHKOBBIH — HOYBH
(puc. 144). Iuesnbie 0a060YKH MMEOT APKYVI0 OKPACKY
M XOpOII0 PA3BUTOE 3peHHe, A V HOUHBEIX — OKpacKa He-
BEIpA3HATENBHASA, OJefHAR ¥ XOPOIIO PA3BUTO 000HAHHE.

NpucnocoBNeHMAMI XUBOTHbBIX K CYTOYHbIM W3MEHE-

HMSIM YCNOBWIA cpefbl ABNAETCA pas3Has akTUBHOCTb
B CBETNOE M TEMHOE BPEMS CYTOK.

JlacToOYKH, AUCTHI, COJMOBBLH OCEHBIO VIETAIOT B TEILILIE
Kpas, a BecHOoif cHoBa BoappamatorcA. IlosTomy HX
HA3BIBAIOT MepeJETHRIMH nTHIaMu (puc. 145, a). Tax
OHM MPHCITOCOGHINCE K NepHoAnUecKoH cMeHe BpeMEH
roga. Beas ¢ HACTYILIEHMEM 3HMMBI KOJHMYECTRO CEMAH
¥ IJIOJ0B, HACEKOMBIX, MEeJKHX MHUBOTHBIX, KOTOPEIMH
NATATCA NTHIILI, YMeHbIIaeTcd. IITHI, ocTajommuxes
3UMOBATH, HA3KLIBAIOT ocelabIiMH. OHM TaK}Ke IIPHCIIO-
coOMINUCH K ce30HHBIM MaMeHennaM. [Tox xomxel v HUX
HAKATIHBASTCH CJIOH KHUPA, OH 3AMMIAET OT X0JIoJa H

] B

Puc. 144. Baboyki: a — nasnuHuid rnaa; 6 — BensHka kanycTHas,
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AeTCH 3aI1aCOM NHTATEeNBLHBIX BeIIIeCTB.
BOpOHEI, TaJKH, COPOKH, I'DAYH OCEHEI
‘mepebHuparTea DODIHME K MHAJMHINY YeJio-
eHA.

KpoMe nTHIl, B XOJOJHOE BpeMSA roja
r HEZOCTATKA KODMa CTPagaT H 3Be-
pu. YTob6BI nepexuTs dTOT HebIarompu-
SETHREII TepHOJ, >XHBOTHBIE MMEIOT pPas-
amuHbIe Npucnocobaenns. Kix, 6apcvk ¢
HH J0 BeCHEI OCTAKITCA B CBOHMX HOpax

ipuc. 145, 6), a 6ypuiii MegBedL — B
Bepiaore. B aror mepuon OHM He IHUTAa-
oTcA ¥ He JABHIAamTCA, HX [bIXaHHe
saMmeniaeTcsa. TakKoe COCTOSHHE HAa3bI-
BaeTcd CNAYKOH. 3amachkl MHpa, HaKo-
HJAeHHBIE 3THMH MHBOTHBIMH OCEHBIO,
CHEeYNBAKOT HX CYUIECTBOBAHUE B Te-
eHHEe 3UMHHX MecAIles.

Ameprusl W JIAryIIKH 3MMOH Haxo-
ATCA B COCTOAHHM oueneHenusa. Ilonob-
e COCTOSHHME MPHCYIIe M HACEKOMBIM.
Bil, HaBepHOe, BUIEIN MEeKAY OKOHHBIMHI
MAMH OIENeHeBIIHX MYX M KOMAapOE.
HAXOOATCA B NONO0OHOM COCTOAHUH
B0 BECHBI, 4 IIOTOM «0KHBAIOT» — HAYH-
AIOT ABHUTATHCA B IIOMCKAX HILH.

3uMOH «ImybKa» JHCHIE CTAHOBHTCH
e — KJIeTHEMY MeXy gobaBiaaeTcsa 3UM-

HNOAIMEPCTOK. B NepeeBoM MOKPOBE
A1l PABBUBAETCA IYXOBafA IIPOCIOHEHA.
Me:x oy BODCHHKAMM MOAMIEPCTKA B IyXa
anepEuBaeTcA Bo3ayx. Ov samumaert
OTHBIX OT MePeoxXJad e,
¥ zaiilieB MexoBad <«IIyOKa» HE TOJNBKO
AHOBHUTCA TI'ylle, HO W H3MeHAeTcs eé
cKa. 3UMOH 3aAn-0eldAK CTAHOBHTCH
B IBIM, JIMINE KOHYHKH VIIeH o0cTaoTcsa
sepHEIMH (puc. 146). Bemasa okpacka gaér
SMOMCHOCTE 33y OCTABATLCHA HA CHEry
e3aMeUyeHHBIM BOJTKAMH H JHCHIIAMHE.

Puc. 145. lNpucnocofnerne
HKHUBOTHEIX K 3UMeE:
a — nepenér xXypasnem;
6 — cnsyka 6apcyka

Puc. 146. 3aqu-6en8k;
a — neTomM; 6 — 3UMoL
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MpucnocofBneHnem XXMBOTHbLIX K Ce30HHLIM M3MEHEHN-
AmM yCJ'IOBHl-S cpefibl ABNAKTCAH CNAYKa, I'IEDG.I'IET nTuy B I,
Ténnbie Kpas, HaKoNAeHWe NOJA KoXen Xupa, nossne-
HWE NOAWEPCTKA U NyXa, U3MEeHeHWe OKpPackn 1 T. 0. j

. Konunka 3HaHnii

Yenoeek Hay4wncs BNWATE HA NPWUPOOHLIE npucnocobne-
HWA OPraHM3MOB K CE30HHLIM M3MEHEHWAM cpeasl. Bnaropa- ‘
PA UCKYCCTEEHHOMY OCBELUeHWIO, CBOEBPEMEHHOMY NOOKOP-

MY W NONWBY, NOAAEPXAHKMIO TEMNEPaTypPkl, BAaronpUATHOM |

ONS pOCTa W PasBWTUS pacTeHWid, ypoxail B Tennnuax nony- |
HaT KPYrNLIA rog.

3umoit AoMAaLIHKWE KYpLI ONPEAEnEHHOE BPEMA ANL, HE HECYT.
370 cBE3aHO © NPUCNOcCOBNEHWEM K CE30HHBIM U3MEHEHWAM B |
npupoae. Ho Ha nTuuedepmax 3MMOii MCKYCCTBEHHbIM OCBELLEe- |
HUEM YOMHAIOT CBETOBOA AEHb, W Kypbl HECYT AALA KPYMbIK roa.

ByabTe 3alUuTHUKaAMW NPpUPOoaLI

3umoid nTruel MOryT NormbHyTb HE OT XONoAa, a 0T ronoaa.
Y1066l yBepeys OT FrOAOAHOW CMepTH, Mx Heobxoaumo noa-
KapMAKWBaTh. 3apaHee coenaiTe KOPMYLLKKA M3.NNacTUKOBbIX
OYTLINOK, NaKeToB U3-Nog MONoka nnu kedgwmpa nubo na paxe-
pbl (prc. 147). PazeeckTe WX HA AEepPeBbAX BO3NE LWKOMB!I UK
cBoero goma. He 3abuiBaiite yTpOM M BEYEpPOM HACkINATE
HEMHOMC KopMa, 4ToG6I NTUUL! MPUBLIKIK K MECTY KOPMIEHUA.
Ny4wimid kopm Ang NTUL — NOACONHEYHbIE CeMEYKK (HacTb KX
cnegyeT pasgaBnTh), 3€PHO NPOCa, NbHa, a Takke Kpowky Ge-
noro xne6a. CuHMUL! U gATALI NIOOST ChipOe HeCONEHoe cano.

Puc. 147. Kopmyuiku 48 NTHL:
a — M3 naacTukosoi ByTeiky; 6 — U3 paHeps!




NMpoeepka 3HaHMA

Mo4emy B NPUPOAE NPOUCXOOAT CE30OHHLIE U CYTOYHBLIE U3-
BEHEHWAT

L Kak XWBOTHbIE NpUcnocabnuBalnTca K MU3MEHEHWAM YCNo-
Mii cpebl B Te4eHue CyToK?

Kakwe npucnocobneHms K WM3MEHEeHWsaM BpemMeHu roaa
20T pacTeHua?

Kak nprcnocabnueaioTCH K XONOOAHOMY CE30HY XHUBOTHbIE?

Hanvwwure B TETPAOW, KAKHWE M3MEHEHMA NMPOWUCXOLAT C pac-
FEHWAMM 1 XKWMBOTHLIMM BaLLER MECTHOCTW B PA3HOE BPEMA roga.
HMameHeHuR

EMEHa roga
B pacTeHnax B XMMEBOTHbLIX

§44. OnpeapeAeHMe OpraHu3MoB
D ONpeAeAUTeAIM

OnpepenaTe HA3BAHWA PAaCTeHWA, XWUBOTHbIX, rpuboe C
NOMOLULIO ATNACOB-ONpPenenTenei.

Muoro n1u HazBRaHWi pacTeHHi, JXKUBOTHLIX, IPHOOB
g1 saaetTe? Kak 66IThH C TEMH OPraHu3MaMHy, Ha3BaHUA
DTOPEIX BAM HEHM3BECTHBI, HO BEl XOTHTE HX Y3HATL?
emuTE 3Ty NpobieMy MOMOraioT OHUpefeIHTeNIHn pac-
BHMI, JKHBOTHEIX, rpubos (puc. 148, c. 186). Ux BeI-
WeKalT B hopMe KHAT JTubo aTIACOB.

OnpegensTe OpPraHW3mbl MOXHO MO ONpeaenéHHbIM
MpU3HaKaM, ONWCAHHBIM B AaTtnacax-onpegenurensx,
KHUrax-onpegenirenax.

(COCTaBneH atnac-onpepenuTens. B onpenenn-
pITE yrcaaanm HA3BAHHA OPraHH3MOB Ha ABYX A3BIKAX:
A A3LIKEe CTPAHLI, M3aBIIei aTaac, M HA IATHHCKOM.

Becnomuute,

KaK HaxoauTh
uHpopmMaLmo

B CpasOYHUKax

M SHUMKIONSAnaX.
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COPOLOns e

i BTHAT ATRAC

= Pacrenusa  Pacrenus
| W i H JKHMBOTHBIE
ApPKTHKH

ATNAC-ONPEAENWTEND

OT SEMAR AO HEBA

Puc. 148. O6noxkn onpenenureneii

IlpencraBieHsl ONMMCAHUA BHENIHUX IIPHSHAKOS
OpraHHaMa, HANPHMeD AJMA HBEeTKOBOIO DACTEHHA
crpoeaue crebna, dopMa JHCTLEB, KOJHAYECTBO
CTPOEHHE IBETKOB, IJI0J0B, KOPHA,

EcTh onpegenuTeu HACEKOMBIX, ITHII, 3Bepeil U Apy-
HX TPYIO XKHMBOTHBIX. YacTo B onpefelinTeNle PasMe-
HIA0T PHCYHOK MIH (hoTOorpadmio opragmama (puc. 149)

B HEKOTODLIX CAYUAAX AJH ONpeAe/ieHUsA OPraHAs
Ma HeoOXOJAMMO MMETh yBeJHYHTEeJIbHBIN npudop,
ONpHEMep AYyNy. ITO [IOMOKeT BaM JIVYIIe PaccMo
MeJKHe HaCTH TeJia OpranHa3Ma.

Kponornueoit 1 npoxoasxkuTenbHoil Owbliia pabom
HccaegoBaTeNell Mo co3faHuK KHHr-ONpelelnTe/ el
aTaacos-onpefenuTeneii. Temeppr BB MOeTe -
MONAL3OBATL UX ¥ CAMOCTOATENABHO ONPENEIUTE HE
BECTHBEIE BAM pacTeHue, KUBOTHOE, rpub. Jra paboT
Mep6apHeiii 06pasey HECIOMKHaA, HO NoTpedyeT OT BAC BHUMATENbHO
nunefinnka xéntoro  HabAOAATEIBHOCTH, HACTOMYHBOCTH.

Yrobel OBICTDEE HAYYHTLCA U He OINBbATECH, I
pafoTaTh B rpynnax.

13-

-

CraHbTe UccrefoBaTenamMmu NpUpoasl

- NPAKTUHECKOE 3AHATUE

f\" " Onpenenedne Ha3saHWii Hanbonee pacnpocTpaHEéHHBIX

B YKpavHe pacTeHWi, rpuGoB, XXHMBOTHbIX C NOMOLLbIO

arnacoe-onpegenuTenei

Bam noHapo6aTca: repfapHbie o6pasibl pacTeHuia,

Gpaxenwe (doTtorpadn, PUCYHKKW) PACTEHWHA, XUBOTH

rpmbos, HauGonee pacnpocTpaHéHHbiX B YKpauHe, atnacs
onpegennTenu, nyna.

186



p Crpas Coxn oebps e Falooaiformcs m [Ty P
ol .

Marnos Fales sublulon KEM

Mt W Ay e wnn HAosms | S a s s (S B T nas T el S
e s e, DR e e v e L w
W TV 5 RS e BT [ TS LT AT B AP U
e v T T SRR ) WS TR 8
e urm rpumast P o secm o gmacs nipmsiess ¥ wnanIl SERs e Rl
Wy oyt Bl T A § R TN R TP Pl e e

Tobut B ATy A TR T Al Ce | S B el

fpires e @ ipoea Do sy ® Bacpor o v rw e |
B e A e T T g T
IO e Ty, o e o v 0 SV, sty v s Dl e e 8o
Pt Sagea
Oaiis DS AN IYCTENGID Facn Prramcuhys Kal

Micanne et gt | Ry oot o e i Ao

R -
Fooa wrwemnr Wy st
T § O S s Far e e
(o pemse popunyponls mo s e Tergmige
EL B PYELL RS (88 CTNPLTGRS B e, o
N e N T L pr e
R L al

Esfrewn Fxlee vosfecnie s KEMD

L Ot Snra AT Canppasnw e usess Fakneins

Puc. 149. CrpaHiusl onpegenuTens XMBOTHBIX

Ha 3ToM 3aHATMM Bbl HAYYMTECK: PDA3BMBATL HABLIKW PaboTel
£ aTnacamu-onpenenuTensMi; onpenensTs HassaHus Hanbonee
PECNPOCTPaHBHHDbIX B YKpaWHE PACTEHWIA, rprbBoB, XNBOTHbBIX.
OGpaTtute BHumanue! [Ons onpeneneHWs UBETKOBOTO
acTeHMa HeoBxopMMOo BUAETHL BCE OPraHbl: KOpPeHb, cTe-
b, NUCTbLA, LUBETOK, NNoa.
3apavue 1. O3HaKOMbTECE C KHWUIMOW «ATnac-onpeaenu-
2Nk pacTeHnin», OBpatnTe BHAMaAHWE HA CTRPYKTYPY artnaca,
pOYMTATE YKa3aHWA, kKak paboTaTts C atnacom.
. 3apanue 2. PaccMmoTpuTe NpeanoXeHHLId yduTenem
epbapHbiil 0Bpasey pacTeHus, ero naobpaxeHue Ha do-
padurax mnM pucyHkax. Kakme ocoBeHHOCTU CTPOeHW:A
Oro pacTEHWA Bbl 3aMETUANT
Sapanue 3. NpoeauTe onpefeneHWe HaA3BaHWA WCcne-
EMOr0 pacTeHWA No ONUMCaHUIo B aTnace-onpeaennrene.
Sapaxnue 4. C noMoLLbIO aTnaca-onpegennTens XueoT-
BbISCHWUTE Ha3BaHWE XWBOTHOMO, M3obpaxeHue KoTo- obpaseL poMaLLKn
O NPeanoOXKT y4MTENS. NeKkapcTBEeHHON
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a

3ananne 5. C nomowkio atnaca-onpeaenvtens rpyuba
onpenenuTe HasBaHwe NpeniokeHHoro yantenem rpuba.

MoaGepuTe MHTEPECHYI0 MHPOPMALMIO O PaCTeHNUM, XUBOT=
HOM, rpuBe, KOTOPLIE ONPEOENUNM HA NPaAKTUHECKOM 3aHS—
TUW, YCNOBUWAX WX POCTA W PA3BUTHSA.

§ 45. HazeMHO-BO3AYLUHAS
cpeAd OOUTAHUS OPraHU3IMOB

WUsyuenue naparpada NoOMoXKET Bam:

*  Ha3bIBATb Cpeabl 0DWUTaHWS OPraHn2EMoR;

* PUBOAWTE NpPUMEpPbl OBWUTATENER HA3EeMHO-BO3OYLUHO
cpeab! 06MTaHus;

* OPUBOAMTE MPUMEpPBI NPMCNOCOBNEHWA OpPraHU3MOB
MM3HK B HA3EMHO-BO3OYLWHON cpene.

PasHooOpasue cpen o6uTtanusa. OprasusMbl :KHE-
BEYT B PasHBIX cpefaX: HA3eMHO-BO3NYIIHOH, BOJHOR
u nmouseHHoii (puc. 150). Kaxpaa cpega oraudaeTcs
0CcoBeHHOCTAMH YCIOBHH CYIIECTBOBAHHUSA — 3TO OCBE-
IEHHOCTH, TEMIEPATYPa, YBIAXKHEHHOCTL, HANHYHE
BOBAYXA.

M usHs OPraHMEMOB B HASEMHO-BOZAYIIHON cpele
CBASAHA C 3¢MHOH MOBEPXHOCTHIO B BO3YXOM.

A e i S N W Sy 4 A T

Puc. 150. Cpeabl 0OuTaHua OpraHu3mMos:
a4 — Ha3eMHO-B0O3gYILUHanA, 00— BOAHAA, B — NOYBEeHHAaA




HenpepsisHoe npebhiganne OPraHU3MOB B BOZJAYXE
eB0oaMO¥HO. HacexoMble U NTHIBL ONpeleNéHHOE
peM A HCTIOIB3VIOT BO3AVINHLIE TEUEHHA /I ITepeMe-
IeHU1 A, & IOTOM HIYT OTIOPY Ha 3eMHOI NOBePXHOCTH.
ENsHE OPraHH3MOB B BOJHOM cpele — 3TO KHU3HB
PasJIMYHBIX BOJOEMAX IJIAHETHEl OT MAaJleHBKHX
wueilKoB mo oxeaHoB. IlouBeHHOH Ccpeol ABIAETCA
epXHMI ILIOAOPOAHBIH e0ft SeMan — mousa.

PaznuyaloT Ha3eMHO-BOZOYLUHYIO, BOOHYIO W NOMBEH-
HYIO Cpeabl 0DUTaHKuA.

p6eHHOCTU HAa3eMHO-BO3AYLLHOM cpeabl 06u-
faHMs. B HAaseMHO-BO3AVIIHON cpeije KOCTATOMHO
eTa ¥ BozAyxa. Ho yYEIaXHEHHOCTE ¥ TEeMIepaTy-
BO3AVXa oTaHuaTcesa OOoJBIINM pasHooOpaszmem.
Ha 60710THCTBIX TEPDPHTOPHAX — YPe3MepPHOe KOJIH-
IECTBO BJIANHM, B CTENAX €€ 3HAUMTEJNBHO MeHBIIe.
JOIyTHMBI TAKMKE CYTOUHBIE ¥ Ce30HHEIE KoJebaHuA
eMIepaTyphL.

P

pcnocoGnexHve opraHM3MoB K XXKU3HU B
ENOBUAX PAa3HOMW TemMnepaTtypbi U yBnax-
BHHOCTWU. DBoibiioe KOJIHYeCTBO IIPHCIIO-
eHHI OPTaHM3MOB HA3EMHO-BO3AYHIIHOH
ekl CBA3AHO ¢ TeMOEepaTypoil M BJIAXKHO-
po3Avxa. vHKHBOTHBIE CTeNH (CKOPIIHO-
BI, MAVKH TAPAHTYJ H KapakypT, CYCIHKH,
BIITH TIOJEBKH) NPAYYTCH OT aphkl B HOP-
x. OT JKapKWX CONHEYHBIX Jy4uel pacTeHHHA
@BITHIAET MDOBLIINIEHHOE HCIapeHHe BOJbI
[HCTEAMB. ¥ JXHBOTHBIX TAKHMM NPHCIOCO6-
[eEHeM ABJIAeTCH BhIAeJeHHe ToTa.

C HACTYILIEHHMEM XOJOA0B OTUIEL YJIETAIOT B
Ble Kpas, 4ToOLI BECHO CHOBA BEPHYTHCH
& MEeCTO, I'lle POIHUINCE U IJe JaAyT HOTOMCTBO.
OcofeHHOCTEI0 HA3EMHO-BOSAVIIIHOM Cpelbl

HHEBIX ODJAcCTAX YEKpanHbl aubo B Kpeimy
qeTes HeOCTATOYHOe KOJIHYeCTBO BJIAaTH,
OszEaxombeTeck 1o puc. 151 ¢ pacTeHu-
KOTOpPEIE IIPHCIOCOOUNNCE K MTOJOOHBIM
EAOBHAM.

Puc. 151. Pacterus,
MprUenocobMBLLUMECS
K CYLIECTBOBaHHIO
B 3aCYLUSTNBBIX MECTHOCTSIX:
a8 — KakTyc; 6 — HUKONanyuKmn
MPUMOpCKHe
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Puc. 153. MpucrnocobneHua ceMsH
AN NepeMeLyeHns Ha 3HaYUTeNbHLIe

190

Puc. 152, XKuBoTHble HA38MHO-BO34YLWHONH cpegs!

P T WL oot

MpucnocobneHne opraHu3MoB K NepeaBuXeHUI0
B HAa3eMHO-BO3AYLUHOW cpepe. [lns MHOTHX AH-
BOTHBIX HA3EMHO-BO3ILVIIHOH cpeikl BAMKHO IIepeiBH-
JKeHHEe II0 3eMHOH IoBepxHOoCTH THb0 B Boaayxe. llas
3TOr0 ¥ HUX NOABHINCH ONpede/iéHHEIe Npuciocobie-

paccTosiHs

Puc. 154. lopHbiii ko3én
My hTOH

HHA, 8 UX KOHEeYHOCTH MMEIT Pasind-
Hoe crpoeHHe. OJHH NPHCIOCOOHIHCE
¥k Bery (Bosk, Joiage), BTOpeIE — K
OpEDREKEAM  (KeHrypy, TYIIKaHUYHK,
KY3HEYHK), TPEThH — K MOJAETY (OTH-
IbI, JeTY4YHe MEBIIIH, HAaceKoMbIe)
(puc. 152). ¥Vxu, rajiokd He HMEOT
rKoHeuHocTeil. OHHM IepeMemalTCH,
uarubasa Temo.

CemeHa ¥ ILIOALI HeKOTOPBIX Ha-
3eMHEIX PACTEHHI NepeMellalTcda HA
DONBINHE PACCTOAHUA C IMOMOIILI) Be-
Tpa MJIH }KHUBOTHEIX (puc. 153).

K #u3HH BHICOKO B TOpax NpPHCIIO-
cODHMIOCE BHAYMTEIBHO MEHBINEe OpP-
TaHM3MOB, HMOCKOJABKY IJA pacTeHHH
TaM MAaJ0 MOYBBI, BJATHM W BO3AVXa,
a Y JKHBOTHBIX BO3HMKAIOT TPYIHO-
et ¢ nepemMenieanem. Ho HekoTopse
JHMBOTHBIE, HATIPHMED FOpHBIE KO3JI5L
Mmytaoss (puc. 154), cmocoOHEI IBH-
TaThCA IOYTH BEPTHKAJBHO BBEPX H
BHH3, €CJIH eCTh X0TH Dbl HebDonbIIHE
HepoHOCTH. [loaTOMY OHH MOTYT
JKHUTH BRICOKO B TOpax.



MpucnocobneHne OpraHM3MoB K pas-
WYHOMY OcCBeweHuio. OpapM H3 Opu-
moco0Je N PACTEHHH K PA3IMYHOMY OCBe-
QeHUI0 ABJIAETCH HATPABIEHHOCTH JUCTHEB
E CBeTy. B TeHM JMHMCTBA PACIIOIATAIOTCSA TO-
JM30HTANBHO: TAK HA HUX monagaeT DoJskiIe
EBeTOBEIX Jyueil, CBeTOMOGHUBLIE TMOZCHEM-
MK W PACT PA3BMBAIOTCA W LEBETYT paHHeH
BecHOll. B 3TOT mepuo UM JOCTATOYHO CBETA,
FOCKOJIBKY JIHCTLA HA JAepPeBbAX B Jecy ellné
e MTOABUIHCE.
Ilpucnocobnenre JXHUBOTHBIX K YHKasaH-
soMy (GaKTOpPY HABEMHO-BOSOYIIHOH Cpelbl
PHTAHHA — CTPOEHHEe M pasMepsl Iaas. ¥
DILIIUHCTEA JHUBOTHEIX BTOH cpefkl X0pO-
50 PASBHTEI Opradsl 3peHusa. Hanpumep, sctpeb ¢ BBI-
COTHI CBOErO HMOJMeTa BHAUT OeryInyio 10 MoK MBIIIL.

L{seTeHne pacra
B BECEHHeM fecy

3a MHOrMe CTONeTusl PazBUTHUS OPraHvu3mbl HA3EMHO-
BO3AYIUHOW cpeabl npucnocobunuce K BO3AEHCTBUIO ?
eé dakTopoB. b

CraHbTe uccnegosaTensMmm npupoabl

Mpoeegute HabBAwAeHWe 38 4YyAeCHBLIMU
Muami YekpawHel — auctamu. Bel yeBuguTe,
MNaBHO U KPACWBO NEeTUT aTa NTvua, Kakue
bluve y Heé kpbinba. OBpaTtuTe BHMMaHWe Ha
MHHBLIE HOTKW 3TKUX NTUL,. MNonbITaRTeCL OTEETUTE
sonpoc: «K 4emy npucnocoBunvcb aucTbl,
efl TAKME HOMM?»,
MNpoeeavTe HAGNIOAEHWE 38 HECKONEKUMMW pac-
MAMK HA3EeMHO-BO3OYLWIHOW cpegbl, a Takke
KMBOTHLIMKW, BEAYLLAMK HA3EMHbIA 00pas XusHu.
aKue 13 PaCCMOTPEHHBIX B naparpade, a Takke
SDBbIE NPUCNOCOBNEHKA OPraHM3MOB K 0BUTaHMIO
B 3TOW cpene Bam yaanoch 0BHapyXuTL?

ByabTe 3alUNTHHUKaAMW NPpUpoabl

Moyt BCEM XMBLIM CylWECTEam HeobBxooum kKucnopod.
=ro ebipabaThiBaloT 3enéHblie pacteHuns. MNpepnoxure, kKak co-
¥DaHMTh B Ballel MECTHOCTH YACTOTY BO3OYXa U COAepXaHve
OpOLa B €ro COCTase.
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BcnomuuTe,

YTO Ha3bIBRIOT
pacTeopoMm,
pacrTeopuTengm

1 PAcTBOPEHHBIM
BeLjeCcTBOM, Kakue
CBOACTEBa UMEeeT
Bona.

192

R 1 Kakme ocobeHHOCTW vMeeT HasemMHO-BO3AylHas cpega

2. Kak BnusiioT ¢akTopbl HEXMBOA NPUPOALI HA OPraHn3msl B

NMpoBepka 3HaHUA

oGutaHma?

Ha3eMHO-BO34YLWHOW cpeae?
3. Ha npvmepe HECKONbKWX PAcTeHWA M XWBOTHbIX CBOESH
MECTHOCTU paccKaMuTe 06 ux npucnocoBneHuax K 0BMTaHUE
B HA3EMHO-BO3AYLWHOM cpene.

4. OnuwuTe pesynbTaTtsl HabmoaeHwil, NpoBefEHHb
BamMKW NO 3afaHuam pybpukn «CTtaHeTe UcocnenosarTens
npupoab».

5. ObBcyguTe B rpynne npuMeps! NonoxXMTEeNsEHOro U OTpU
TENBHOro BMWAHWMA YEeNOoBeKa Ha OpraHnuamel HasemMHO-BO
AYLWHOI cpeabl obuTaHu4. MNocTtapaiiTecs, 4ToOLI BAWWE BAWS
Hue BbIN0 TONBKD NOAOKMTENbHbLIM.

§ 46. BoaoHOa cpeaAd OOUTAHUSA
OpPraHu3ImMosB

Hayyenue naparpada noMoXeT Bam:

XapaKTepM30BaTe BOOHYO cpeay ob1TaHusa OpraHn3mos;
NPWUBOAMTE NpUMEpPLl oBuTaTenei BOQHOW cpeaw!;

NnEMBOAVTE NPUMEpPsl NPUCNOCcoGNeHWid OpraHusMos
XM3HKM B BOOHOW Ccpene.

OcoGeHHOCTM BOAHOW cpefbl oOMTaHMWS
B BogHOI cpene konebaEHA TeMIIepaTypPhl B TeUeHHE
CYTOK W rojia MeHbINe, YeM B HA3eMHO-BO3AYINHOMH.
9To cBA3AHO ¢ TEM, YTO BOLA, B OTJTHYNE OT BO3OYXA,
MegJieHHee HATPEBAeTCA B OXJaXMaeTcH.

B BopguOIi cpefe cBeTa DOJbIle BCEro B BEDXHHE
caoax. IToaroMy 37ecs pacnpocTpaHeHLl 3eEHE
pacTeHEHA. A rny0OKOBOIHBIE KMBOTHBIE, HATIpUMED
HEeKOTOpHIe PEIOBI M YepBH, JKHUBYT Ha raybuHe He-
CKOJMBKHX KHJoMeTpoB. TaM rocmoAcTEyeT CILJIOIH-
Had TeMa. (CMm. «Konmuaxy sHaauii» Ha ¢. 196.)



ObuTareny BOAHOH cpensl AbI-
AT KHCJIOPOZOM, PACTBOPEHHBIM
soge. Ho ero B BOaHO# cpene
EAUHTENbLHO MeHBIIE, YeM B Ha-
EMHO-BO3JYIITHON.
" B ¢BA3H ¢ BBICOKMM cofepika-
gHeM coled Boga Moped u okea-
OB cOJéHadA (e TaKkye HA3BIBAIOT
gopcroii}. B Boge pexr, o3ép, upy-
0B COJepxcaHHe PACTBOPEHHBIX

EMIeCTB MeHBIIe. TaKHe BOJO- Oszepo CuHesup

Y

MBI HABBIBAIOT NIPECHBIMH.

BoaHan cpega xapakrepuayeTtca ocobbiMu nposene-
HUAMUK Takix GHaKkTOpPOB HEXWBOW NpUpoakl, Kak ocee-
WEHHOCTL, TEMNEPATYPA, CoAepXKaHWue BO3ayXa.

jona — cpena oOMTaHMA MHOrMX OpPraHM3MOB.
i3 XKUBOTHBIX OPraHH3MOB BOAHOH cpeasbl OOBIYHO
EDBBRIMM BCIIOMHHAIOT pBi0. [elicTBHTENbHO, BCH MX
IH3HbL COCPeoToYeHa B Bojge. OHM MoOTyT GbICTDO Ile-
jeMenaTECA B Hell Ha DoJblMe PacCTOAHHUA. Otura-
estn BOOHOMH cpeibl — paku, Kpadbl, MOPCKHE 3BE3bI
mc. 155) — He TONBKO IIepeMelIaloTcA B BOJe, HO MO-
nepeABHraThed no gHy. Cpeu }XKUBOTHLIX BOAHOHN
pebl HMeIOTCH CYIIeCcTEa, KOTOphIe DONbINe MOX0MH
§a pacTeHHd, HANpUMeD KopaJasl (puc. 125, c. 165).
_ SH DPHKPeNIdiTes KO JHY BogoéMa.
B BogHOI cpelle JKHBYT U TEIJIOKPOBHEIE 3XHBOTHEIE
gc. 156, c. 194).

Puc. 155. Oburarenun BOOHOW cpeas!




HexkoTopsie oprasnamel 06UTAIOT ¥ B BOJAHOMH,
¥ HA3eMHO-BO3AYIIHOM cpegax (puc. 157). Ho
foJIbllle BCcero B BOAHOMH cpele DaKTepHd ¥ O4HO-
KJIEeTOYHBIX BOAOPOCIEH.

Mpucnoco6neHne OPraHUu3MoB K XU3HU W
nepemMeLllLeHuIo B BOOHOW cpepe. Paccmo-
TPHUM, Kak NpHCHocobuanchk obuTaTenn BOJO-
EMOB K OBIXaHHIO. PIOBI M PAKH IBIIIAT PACTBO-
PEHHBIM B BOJE KHCJIOPOLOM C INOMOINBLIO adp.
Kuthl ¥ gelb@UHBL JKUBYT IHOCTOAHHO B BOAE,
HO ApimaT arMocdepHbiM Bo3ayxoM (puc. 158).
ITosToMy MepHOAHYECKH HMBOTHEIE BEIHBIPUBA-
IOT M3 BOABI, YTOOEI BAOXHYTE BO3AYVX. JIArymIKE
JBINIAT JErKHMMHM Ha CYIDeé M Ko3el — B BoOJe.
TroseHH, MOPACH TIEPe] NOTPYKeHHeM B BOAY Ae-
JaioT rayOoKKri Boox, Habupasa B IETKHE BO3IVE.

B npecHbix BOgOEMax YKpauHBI XUBYT 060-
6psI (pre. 156, 0). Hx rycras 111epcTh MOKPBITA
BeLIeCTBOM, KOTOpOe [ellaeT eé HenpoHWIae-
MO JJIA BOJEL. '

ITepbsa BOAOIIIABAIOIIHX IITHIL TAKKE IIOKPBITEL
CJIOEM BeIIleCTE, KOTOphIe He CMaYHBaIOTCA BOJOH.

ObuTaHue B BOAHOM cpejie MOBJIKAIO Ha CTPO-
eHHe OopraHoB ABH:eHud (puc. 159). Pridom
MepeMeIlamnTcd ¢ HOMOIILI) MJABHHMKOB, BO-
JOINIABAIOUIHE NTHILI, D0OPHEI ¥ AATYIIKH —
€ MOMONILI KOHEYHOCTEeH, KOTOPEIE HMeIOT ne—'!‘

Puc. 156. XKnsoTHbie
BOAHOUN cpensbi:
a — genegnH; 6 — 606Ep,
B — BbILAPE PETOHKH MeXAy IaixblaMu. ¥ THJeHed H MOP-
siell — muporue macTel. Kean HA NBAUHE OHHE

1

Q“-.‘s;r

Puc. 157. KnBOTHEIE, XIM3HE KOTOPEIX CBA3aHa C BOOHOR CReno:
a — Kkpokogqun, 6 — maryluka; 8 — TIoNeHs
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Puc. 158. Kutel BCNLIBaIOT,
4YTOObI BAOXHYTEL BO34YX

EEMHOT0 HEYKJIOMEHE, TO B BoJe — JIOBKHE
OrICTpEIE. ¥ KYKOB-IUIABYHIIOB ILJIABA-
BHBIE HOMKKH HATIOMHUHAIOT BECJIA.
Bopsere pacrennd (puc. 160) noraora-
OT HeoOXOAHMBIE MM BEeI[eCTBA M3 BOJBI.
CemeHa porosel, KOTOpEIE PACIIpOCTpAa-
OTCHA IO BOJE, HMEIT BOLOHeIIPOHHIA-
BI€ MMOKPOBEI H IIYCTOTEI, 3aII0JHEHHBIE
oanyvxoM. [ToaToMy OHH HECKONMBLKO AHEH

ZeprxaTcH Ha BOJe, 4 [IOTOM TOHYT. Puc. 159, lpucnocoBnedis
HexoTopele BOZOEMEI, B TOM YucCle B HKUBOTHBIX K 1IaBAHWIO;

¥xpaune, nepecsxaior geroM. Ocobenno- @ — @8KBAPUyMHasi PbiOKa chameKkmii

ersaMu KX obuTaTe el ABIAETCH TO, UTO 38 neTywok; 6 — cenesens

EODOTHKOE BPpeMsA OHHM YCIeBalOT JaTh MHOTOYHCISHHOE
BOTOMCTBO U JOJT0e BpeMs MOTYT 00X0AHTECH 6e3 BOABI
OXMIAHHH, I0KA OHA MOABHUTCA CHOBA.

OpraHnambl Ha NPOTAXEHUK MHOMMX BEKOB NPWUCNOCO- ?
Bunuck K ocobbiv gakTopam BOAHOW Cpeab!. : ®

Puc. 160. BogHele pacteHus: a — kyDbiluka XEnTtas; 6 — KysLuMHKa benas;
8 — pore3; r — CTPENoMUCT
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Mopekoii 4épt
( yamnewmk)
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CraHbTe UccnefoBaTensMn NpUupoabl

{"% MpoeegwrTe QOCTYNHOE AnA Bac HabniooeHWe 3a OpraHnsa-

MamMK BOOHOW cpeabl. OnuwMTe KX NnoBeaeHue U Nnpucnocob-
neHune kK pakTopam HeXMBOR Npupoasl. BnuaeTt nu 4enoeek Ha
WX XM3HL? Kak MMeHHO?

Konunka anaHuia

B okeanax Ha rnyOuHe Gonee 1 kM LAPWT HEnpornagHas
TeMa. 30eCh XUBYT TONBKO T€ OpraHuaMbl, KOTOPLIE NPUCNO-
coBUNKCH K N0A0BHEIM yenoenam. HekoTopele umeioT ocobbie
CBETALMECHA Opradbl, KOTOPble MEepLaT CHMHWM, 3en&HbIM
MK XENTOBATHIM CBeTOM. OHKM OCNEnNNKInT XepTey M obnerda-
T cebe oxoTy.

YaomsuTenbHblE CO30aHWSA XXUBYT B OKeaHe Ha rnyGuHe 1,5-
3 KM — 3TO pblbGbl MOPCKUWE YepTH, UK YOUNbLWKMKK. WX Teno
MOKPLITO WKNamMu 1 GrawkamMiy, poT CONbLUORA M LLMPOKKA.
M3 CcnMHHOro NNaBHWKa MOPCKOro 48pTa BLIPACTAET M HaBM-
caeT Had XMLIHOM NacTei0 «yA04Ka», HA KOHLE KOTOPOH nme-
eTCcA CBeTAWmAcA oprad. Mopckoi 48pT MCNonbL3yeT Takylo
«yA04KY» Kak npumadky. NMogeumxHoe CBETAEECS NATHLILIKO
npuBNexkaeT BHUMaHWE OPraHu3MoB, NPOonMbLIBAIOLWWMX MUMO
YOUNLLLKMEKEA, a TOT OCTOPOXHO NOATAMMBAET «yO04KYy» KO pTY
1 B ONPenenéHHblidi MOMEHT CTRPEMWUTENLHO 3arnaTLiBasT no-|
Oblvy. ¥ HEeKOTOPLIX BMAOE PeI0 Takan «yao4kar» ¢ poHapUKom
HaxXoAMTCA B NAcTH. DTK PhIbbl NNABAIOT C OTKPbLITLIM PTOM.

Npoeepka 3HaHWMiA i

1. HazoeuTe 0coBeHHOCTY BOAHOW cpeabl OBMUTaHWE.
2. MpureeguTe Npumeps oButaTtener BOOHON cpegbl.
3. MpuBeguTe nNpuMepbl W3BECTHBIX BaM npucrnocobneHun
pPacTeHMA K XM3aHM B BOOHOI cpeae.

4. Kak X1BOTHBIE NPUCNOCOBUAWCE K XM3HW B BOOHOW cpene?

5. Ha npuvmepe HECKONbKWx PacTeHWIA W XWBOTHLIX CBO
MECTHOCTW MCCneayiTe 1 sanuwuTe B pabodyei TeTpaawn
npucnocobneHna K XXM3HWM B BOGHOW cpeae. 3To 3agavHne
XeTe BbiNONHWTL, Habnwpgana 3a oburarenamu aksapuyma.



O6UTAHUS OPrOHU3MOB

eHue naparpada NnoOMOXeT Bam:

Ha3biBaTbk OCOBEHHOCTM NOYBEHHOW cpeabl 0BUTaHUA
OpraHvua3moBs;

NpUEOCOMTE NPUMEpE! oBuTaTenei NOYBEHHOW cpedsbl obu-
TaHWH,

NPUBOONTL NpUMEpDDbI npucnocofneHnis opraHMamMos K
¥IM3HW B NOYBEHHOW cpene. .

DcobGeHHOCTH NOYBEHHOM cpeabl. [lousBa — phbIx-
BBl BeDXHHUH cN0#l 3¢MHOM IOBEPXHOCTH, & MOYBEH-
mas cpena Oosiee IIOTHAA, 4YeM Ha3eMHO-BO3AYIIHAA

BOOHAA. 3jech He nobexHInIs, He MMOJNETHINbL, HE
HOTLILIBEINE. B Hell npakTHYecKH He ObIBAeT COJIHEY-
HOTO CBETa M 3HAYMTEJILHO MeHbIle KHCJI0poha, IeM B
=a3eMHO-BO3AYVIIHOMN cpene.

K ocHoBHbiM chakTopam, onpenensiomm noYey Kak
cpeny 0BWMTaHWA MHOIMX OpPraHW3mMoB, OTHOCHATCSA.

© BAAXHOCTb, TemnepaTtypa, BO3AyX, 3anonHALMA
NYCTOTHI MEXAY KOMOYKAMW NOYELI, HANWYWE OpraHn-
YEeCKUX M HEOPraHNYECKUX BELLECTB.

OpraHuaMbl IPHACIOCOOMINCH K ABHKEHHIO H JKH3-
5H B TAKOI cpene.

O6uTarenu NoYBbl. 9ITO TOJBKO Ka)KeTcdA, YTO B
JOYBeHHOH cpejie Majo opraHusMoB. B neiicTBHATENB-
Z0CTH HMX 3Jechk He MeHbIe, YeM B APYIHX cpemax.
Brech MXUBET MHOMecTBo OaxTepuit (brarogapa HM
EPOMCXOAAT IIPOIECcCh THHEHHA), OJHOKJeTOUHBIX

BeHHOM cpe/ibl B Y KpauHe ABJIAIOTCS CJENbIII H KPOT.
Caenelil — TPABOAMHOE XMBOTHOE pasmepom o 20—
35 cm. Kpor — XuimmBuK, THTAeTCA IPEUMYIECTBEHHO

TUMHKAMA HACEKOMBIX M A0 AeBBIMH uepBaAMi. Pas-

'MepLI ero TeJa B JBa pasa MeHbIe, YeM Y cJIenbla.

Bcnomumure, 410
Ha3bIBAIOT MOYBOMA,
M3 4ero OHa COCTOMT.
C NoMOLLBIO KaKUX

OnNLITOB MOXHO

0BHapyx Th BOAY
¥ BO34YX B cOcTase

NOYB6!I?
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Puc. 161. Oburarenm no4ss!.
a — NUYHUHKE MaiCcKoro
XyKka; 6 — KpoT; B — criensii

198}

OburaTenn MTOYBEHHOH CpeAkl pPa3phIX-
JAOT NOYBY, OEJAI0T €€ MPOHHUIAeMOH AIA
BJIArH M BO3Ayxa. [lepBeHCTBO B 9TOM, KakK
BBl YK€ 3HAaeTe U3 IpejBlayIel TeMbl, 34
Ao eBbIMYU YyepBaMu. OHH pPA3PBLIXIAIOT,
YEODPAT NOYBY H VAVYLIAKT NOCTYIIJIEHHE
B Heé BO3AVXAa 1 BOOEI.

B mouBe HaAXOAATCA KOPHH DacTeHHH,
rpubHKUIEI. BakTepHH NpeBpallaiT OTMep-
IIHe OCTATKH OPraHM3MOB B I'yMYyC, HIIH IIe-
perHoii. 3To NOBLIIIAET IA0AOPOAHE MOYBEIL.

MpucnocobneHne OpraHM3mMoB K XWU3-
HW B NoYBe. BaxTepHy U OJHOKJIETOYHEIE
OPraHM3MbEl HACTOJNBKO KPOXOTHBIE, YTO
IPOMEXYTHKOB MeXIV KOMOYKAMM IOYBEI,
MNOYBEHHBIX Iesjeil UM BIOJHE NOCTATOYHO
ONA IepeMelleHHdA. YANTHHEHHOe ruOKoe
TEeJa0 A0 ASBOTO YEPBS M TMYMHKK MalCcKO-
ro xyka (puc. 161, a) nosposnsger UM Iepe-
MEeIATECH MEeMAY YacTHYKAMH TOYBHL.
Hdpyrum o6HTaTenAM NDOYBLI IOMOI'AT
ABHUTaTLCA HIETHHKM, KOTOTKH, BOJOCKH HA
uX Teje. [In4a nepeMelieHUA B IOYBE KPOTEI
u caenslinu (puc. 161, 6, 8) powT moasem-
Hble X0Abl. lna aToro y Kpora mnepegHue
HKOHEYHOCTH ILJIOCKHE ¢ KPEeIKHMH KOI'TH-
MH, BBIBEDHYTEI HAPYIKY IOA00HO AEYM JIO-
naraMm. MMu KHEBOTHOE aKTHBHO OTOpAaCHI-
BaeT IOYBY B CTOPOHBI, & 34 CYTKH MOXKeT
OpopHITE X044 anuHoi 30 M u Gomee. Teno
KpOTa OBANbHOE, INIEePCTh 1 Med KOPOTKHE,
roJIOBa KOHYcooOpasHast, VIIIU ITOUTH He 34-
MeTHBI, I'1a3a KpoxoTHble. Chensiin poet
MOYBY C MHNOMOIIBI IepegHHX IIHPOKHX
zyboB. JT0o HamoMuHaeT paboTy KOBIIA
3KCKAaBaTOpPA.

Kax suguTe Ha npuMepe KpoTa, 3peHHe
v obmrareneil MOYBeHHOH cpegbl ILIOXOE,



& V MHOTHX COBCEM OTCYTCTBYET, HAIIPUMED
cHensiiia U goxjaesoro depssa, OpuHeHTH-
OBATHCH UM [IOMOTAIOT OPraHsl 000HAHUA B
A3aHNA.

Hna oburarened MOYBBI BaKHBI H BJIAM-
BOCTh, ¥ TeMIepaTypa ModrRkl. OpraHu3MEI
BOYBEHHOH CpeJbl IPHCIOCOOHIHCE K HX H3-
eHennaM. Hanpumep, B 3HOH JoMXIeBEIe
=epeu yraybaAwTcea B mouBy Ha 1-1,5 m,
Fae DOJTBINE BAATH M HHMKE TeMIepaTypa.
ITepeyBraxHenue H NepecbiXaHUe NOYBE]
BAHHAKOBO T'yOHTENBHBI W AJS DPACTEHHI,
f A8 KUBOTHEIX. OIHAKO UeNOBeK MOKeT
OJIOHTEJNBHO IIOBJMATE Ha [IOYBEHHYIO
ey, ecaH OvieT yooOpATeE HOYBY H 0pPO-
gaTh NoceBbsl Jaub0 Haca)ieHWA, VHHU-
FOXKATE COPHAKM M BDeJHUTeNeH, OoCcyIIaThk
fepeyBJaXHEHHEBIe IOYBEHI (puc. 162).
HMayuas cocTas U CBOMCTBA NOYBEI, MBI OT-

Meyay TAKOE BAMHOE NJIA pacTeHmuit cBoit- Puc. 162. BanaHue Jenosexa

STBO IIOUBEI, KAK ILJIOZOpOiue. 3TO CBOHCTBO
JONlepUBaARTCS  OJIarofapa  JIOMKAeBEIM
2epBAM M DaKTepHAM, KOTODBIE pPasiaraioT
@TMepIIne OCTAaTKH OPTaHM3MOB,

CraHbTe MccnepnoBaTenaMv NpUpoab

- OBpatvTe BHMMAHKWE HA HAa3BaHWe OoXAeEbIX Yyepeel. Ha-
BEpHOe, MX Hegapom Tak Haseanw. Nocne TENNOro HOYHOro
NPUCMOTPMUTECH K OTKPBITOMY YYacTKy noyssl. Bel yBu-
BATE MHOMOYMCNEHHbBIE HOPKK W BYropKy 3eMnK — pesynbTar
M3HEeNeATeNBHOCTW 00X OEeBbIX Yepeei. BOoaMoxHO, yBuaeTe
Mmux Hepeeir. Cpean y4EHbIX HET €AMHONo MHEHMSA O TOM,
SOYeMy 3TU XWBOTHLIE BO BpEMA A0XAA NepemMellantes 6nu-
g2 K NOBEPXHOCTHU NOYBLI M OKA3bIEAIOTCH HA MNOBEPXHOCTMK.
L 4TO Bbl AyMaeTe No 3ToMy nosoay?
CocunTaiTe HOPKWM M DYropKy Ha OOHOM KBagpaTHOM Me-
YYaCTKA, 4TODBI Y3HATE, CKOMBbKO YepBer «NoTRYAWIUCH

Ha NOYBEHHYIO cpeay:

a8 — OpoLueHue,;
6 — ocyweHne

£

iy,

199



200

"':‘.iul_':q
Konunka asaHni

MNousy kak cpeny 0BUTaHWA ABHO W NAOAOTBOPHO UCCNEeAYIoT
yuéHbie. B HaluemM rocyJapcTEe C 3TOM LeNkbio B XapeKoBe CO30aH
VIHCTUTYT NOYBOBEASHWS WM arpoXMmMUK, KOTODOMY NPWUCBOEHO

. MIMA BAAIOLWErocs y4EHoro, akagemmuxka Anekcea HukaHoposu4a

Cokonoeckoro (1884—1959). OH poguncs 1 nony4nn sicuiee ob-
pasosaHue B YkpawHe. bonee 10 neT ero Hay4HOM OeATensHOCTH
CBA3aHb! ¢ YKpawHoi. Y48HbiA NPOBOOWA HAY4YHbLIE MCCNenoBaHWsA
nous, pykosommn naGopatopueid noYeoBeaeHns, Obin OMpeKTo-
pom MHCTUTYTA, KOTOPBIA HbIHE HOCUT 8ro MMS.

NMpoeBepka 3HaHUA

1. Kakyio cpegy HasbiBaloT NoYBEHHOW W KakoBbl €8 ocobeH-
HOCTK?

2. NpuBeguTe NPUMMEPL! M3BECTHBIX Bam obuTaTenei noyseH-
HOR cpeakbl.

3. Kakne npucnocobneHns K XM3HK B NOYBEHHON cpeae nMe-
HOT KPOTHI, AOXOEBLIE Y4EPBK U CNENBIWNT

4. B 4€M COCTOMUT BNMAHWE YENOBEKA Kak hakTopa KWMBOK NpK-
pPOOEl HA OPraHuU3amMbl MOYBEHHON cpeapl?

5. OceHbl0 B NOYBe Boabl Gonblie, 4em netom. MNouemy xe
pacTeHus MNornowarnT €€ MeHblue W PasBuBaTCH MEeLNEH-
Hee, YHem BECHOR?

6. OnNULILKTE pe3ynbTaTtel HABNASHWA, NPOBEAEHHBIX BAMKW NO
3afaHuio pyopuky «CTaHbTe NCcnenosaTenaMim Npupobi»,

§ 48. B3aMMOCBSI3U MEeXAY
OpPraHUu3MamMm B npupoae

HayuyeHne naparpada noOMOoXeT Bam:
NPHUBOAMTEL NPUMEDLI B3aWUMOCBAISIA MEXAY OpraHu3Mamu,
*  0OBLACHATbL BNIUMAHKE Ha OPraHiamel hakTopoB XXUBOK NPU-
poabl.

Bzaummocea3n mexay opraHMamamu. B npupoge
OpraHusMbl KUBYT He obDocoOneHHO, & B OKPYIKEHHH
Apyrux opraruamor. Jlaxe cocHa, oGocobieHHO pacTy-
mad Ha cKajle, He oguHoKA. Eé «cocemaMi» ABIAIOTCHA
pasHOoODpa3HEIe HACEKOMEIE, KOTOPEIE JXKUBYT HA CTBOJIE;
Hspelka ITHYKA MOMKET CECTh HA BETKY, UTODBI IepeoX-
HYTL, 4 KOPHH JepeBa OKPYeHbl 06U TATeNAMYM MOYBHI.



COBOKYNHOCTL OPraHUu3MOB, XMBYLLIWX HA OAHON Tep-
PUTOPWI, HAZLIBAIOT COOBLLECTBOM.,

Mexay OpraHu3MaMHi B COOOIIECTBAX BOZHHKAIOT
‘pasHoobpasHele cBA3K (pue. 163). BauacTyio 0HH CBA-
24HLI ¢ NHUTAHWEM OPTaHMEMOB. JTH CBA3H HAZLIBAIOT
‘mHmeBbIME. X MOMHO pACCMOTPETE Ha IPHMEDE I1eITH

TaHuA. JeJEHbIe JUCTh AeDPeBa 06 beaeT IyCeHHIIA.
"Eé cpenaer BopoOeii, KOTOPBIH CTAHOBHTCH H0OBIUEH
gcrpeba. 3anmuineM 3TY llenbh NHUTAHWUA B IOCHAELOBAa-

TeILHOCTH NMoTpelJeHHA OHUX OPraHHaMOoB IPYIHMH: Paccmotpute
I Y puycyHok 163.
3eJIEHEIR JHCT — TYCeHHIIa — BOpoOei — sacTped. T A
Kax BUAMM, JKHBOTHBIE ODIaHW3MBI He MOTYT cyme-  BS38MMOCBASH
CTBOBATE De3 PACTUTEIBHEIX. Mexay opraHuama-
MU MITIOCTOMUPYIOT

ITocensasick Ha pepere, rpubbl-TPYTOBHKKA MCHOJb3Y- usobipaxernaa, b,
SOT €ro KaK MeCTO IPUKPeIUIEHUA U HCTOYHHK IUTaTeNIb- g r g e,
‘HEIX BellecTB. I'pub HAHOCUT BpeJ AePeBY, UCTOILAA eTo
‘H ycropsad orMupaHue. [ToaToMy TPYTOBHMKH — HACTOA-
HIHe IapastuThl,

Puc. 163. Csasu Mexay opraHusMami;
a) nyena — yserok; 6) nes — zebpa; B) rpub-TPYTOBUK — 4EPEBO;
r) rycenuua — pacreqwe; 4) ntaua — nredysl; e) 6epésa — nonbepésoBuk
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A xaxue CEA3H CYIIECTBYIOT B Jecy MeXIy
Genxoii um Jgocem? ITH HMBOTHBIE ITHTAIOT-
cA PABHBIMH PACTEHMAME, KOPMA B JIECY AJH
HUX TocTaTodno. B aTom nmpumMepe oprasEnusMBbl
COCYIIECTBYIOT, He TPHHOCH APYT APYry HH
MMOJIB3bI, HU BPe/ia.

B xeayike TpaBOATHBIX MHBOTHBIX 3KH-
BYT DaKTePHH, KOTODBIE NOMOTAIOT IepeBa-
PHBAHHIO IVIOTHHIX cTebmell pacTenuii. Baxk-
TepHH 00JIeT4al0T ¥KHBOTHEIM OIHINEEAPeHHE,
a caM¥ IIOAYYAaT U MecTo OOMTaHm#A, W IIH-
TaTenbHEIEe BelmecTBa. ClaemoBaTenanHoO, CO-
CVIIIECTBOBAHMNE TPABOANHLIX JKHMBOTHBIX H
aTHX GaKTepHil B3aHMOBLITOIHO.

KykymKn, Ha HECKOJIbKO MeCAIEeB IIPHJIeTa-
IONIHe ¥ HAM M3 TEMABIX MECT, — OJHH M3 ca-
MBIX IIOJIE3HBIX NTHL Jdeca. OHH VHHUTOMRAIOT
MHOMeCTBO Bpepureneidl. Kyxyimmka cnemaer
mo 100 ryceHnI B JeHb, B TOM YHCiIe U TexX, KO-
TOPBEIX HEe eJAT Apyrue nTunel. ‘Ot aroro mgecy
orpoMHad nonb3a. Ho KyKyIIKa DogRIagnIiBa-
€T CBOM AHIIA B rHé31a MEeIKNX HACEKOMOATHEIX
orun. IlTenns KYKYIIKH, DoApacTas, BEIOPACKIBAIOT H3
rHesma ITeHIOB CBOMX HOBEIX poguTeneii. To ecTh cBASH
pacTeHHR ¥ KYKYVIIKK B3aMMOBLITOJHBI, TOIJA KaK AIA
OTeHIIOB, BEIOPOIIEHHEIX U3 I'He3/1a, OHH BPeAHEI.

Mpu coBMECTHOM OBWUTAHWMK Mexay OpraHM3MamMu
BO3HWUKAIOT BE3aUMOCBA3N.

Kak opraHu3ambi npucnocabnmealTcs K COBMecT-
HOMY 00MTaHMIO. JIna MHUDHOTO COCYIIeCTBOBAHHA
Ha o0Ileldl TeppHTOPHMH ¥ OPraHW3MOB C(POPMHpOBa-
JINCE pas3iIudYHble npucnocobnenna. Hanpumep, pac-
TeHHA Jleca pacTyT apycaMu. BepxHHE Apyc 006pasyoT

AepeBbi, CPEHHN — KYCTADHUKH, HHMKHHH — TPaBhl. |

Takxoe pacrmoJoskeHHe CIOCOGCTBYeT INOCTYILIEHHUIO |

CBeTa K PaAcTeHHAM KammIoro apyca (puc. 164).

ApYCHOCTL pacTeHwil neca — NPUMep COCYLLEeCTBOBAa-
HWA pAacTuUTe/IbHbIX OpraHM3aMoB.

i



Pacrenusa, pacTyiiue HA OQHOM YUACT-
e, IBeTYT ¥ 00pasyioT MJOAEl B pasHoe

Hexoroprie pacTeHHs HMeOT NPHCIO-
DIIeHH A, 3AIHIIAIHEe UX OT II0eIaHUA
MBOTHBIMU, ¥ OOAPBINIHWKA U IIHAIIOB-
HKA — 3TO KOJMIOYKH, ¥ KPAITHBBI — 3K&-
S1T1e BOJOCKH, ¥ MI00MCTKA — BelecTsa
3ATIAXOM, OTIYTHBAOITHM HACEKOMBIX.
JUHBOTHEIE TAKMKE HMeT pazHoobpas-
gEIe [IPHCHOCOOJeHHMA A COBMECTHOIO
duTanuA. Hanpumep, XHITHBIE IITHILBI
)BA M AcTped OXOTATCA HA MEJKHUX XH-
HBIX, HO COBa 3TO JeJaeT HOYBIO, a
pe6 — guém. CregoBaTenbHO, OHH HE
EELIANOT DUTATHCA APV APVIY.
HexoToprle NIIAMOYHEIE TPHOBI PACTYT
e OIpeleNeHHbIX JepeBbeB: MOA0CH-
OBHK — TIOJ OCHHOHN, Noabep8zoBHK —
ox Oepézoii. DTo He cayualiHo, BeIb HX
AOHMIIEI ONJIeTAIOT KOPHH 3THUX Jepe-
peB. Takum obpazom rpubd mosydaer oT
B4 OpraHMYecKue BelllecTBa, a Ccam
DecrieynBaeT ero BOJOI M HeOpraHHUYe-
EuMH BelmecTeaMu. Ilosromy momobHOoe
DCeCTRO BRITOAHO U Tpuby, 4 AepeBy.
KnybeHrKoBEIe DaKTEepHH pa3sMel[anT-
= Ha KOPHAX pacTeHHH 1 obecniedHBAIOT

CraHbTe uccnenoBaTensaMy Npyupoabl

lNposeguTe aKcKypcwio BONM3W LWIKONBI,
Bam noHagobarTcs: kapaHaalli, ans6omMel MM GNOKHOTLI.
Mpy NOArOTOBKE K SKCKYPCHMU pacnpenenvTecs Ha rpynnbl.
- OBpartuTe BHUMaHWE Ha pacTeHWUs, PacTYLLWE PAAOM CO KO-
D#. [Mocne sKCKypCuK OTBETLTE Ha BONPOCE!.

1. Kakme pactutenctHele cooBlecTtea MOXHO BCTPETUTb
3K LLKONBI?
2. CeoifCTBEHHA NV YBMOEHHOMY COODLUECTBY APYCHOCTL?
3. Kak pacteHns npucnocoBMnucs K COBMECTHON XU3HKW B
ecTee?

&,
MMBHEHHO HeoOXOAMMEIM XHMHYe- Puc. 165. KopeHs coun
asmemMeHTOM azotoMm (puc. 165). ¢ bakTepusiMu B KTyGeHbkax

BepxHuia
Apyc

CpeaHwii
apyc

7 HuxHmin
apyc

Puc. 164. HpycHocTtb neca

'S

“ ,&
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BecnomHuute

M Ha30BUTE
oburareneit neca,
BOQOEMAE, Nons,
cana.
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NMpoBepka 3HaHUA

’? 1. 4TO Ha3LIBAIOT COOBLIECTBOM?

2. Kak pasHele pacTeHWs CoCyWecTRYIOT B coobwecTee?

3. Kak ®uBOTHbIE NPUCNocabnMBaloTcs K COBMECTHOW XU3HU
B coobwwecTee?

4. Kakve npyumMmeps! B3aMMOBLIF0gHOND COCYLLECTBOBaHUS Op-
raHM3mMOB BaMm M3BECTHLI?

5. OnuwnTe BO3IMOXHBIE B3aUMOCBA3WM MEXAY OTASNBHbIMKA
OpraHuaMamMi M3 NPeqioXeHHOro NepeYHs: KyaHequk, gyb,
Knesep, cUHKLA, rpad, nweHnua, ryceHula, cosa, Mblllb,

6. Kak Bbl NOHWMaeTe BblpaxeHwe: «JIMWHWX OpraHu3MoE B
NPUPOAE HET — NPUPOAE HYXHbI BCE»?

§ 49. SKocucremsl

MayyeHwne naparpada noMoxeT Bam:

*  HA3bLIBATbL COCTAB IKOCUCTEM;

*  PUBOOAWTE NPUMERHI NPUPOOHEIX W MCKYGCTBEHHLIX 9KO-
CUCTEM;

* OBBLACHATL POMb PACTEHWUMA, KMBOTHLIX, FPUGOER, BakTepui
B 3KOCHCTEME.

MonaTHe akocucTemMel. OpraHuaMbl MKHBYT Ha OIIpese-
JIEHHON TepPHTOPHMHM, HAXONATCHA IO BAUAHMHEM (haxto-
POB cpeibl, B3aHMOJeHCTBYIOT MeE Iy coboil M BIHAIOT HA
cpeny. Tak ob6pasyroTes akocuerems! (puc. 166).

JxkocucTemy o06pas3yioT OPraHM3mbl, KOTOPLIE XWUBYT
Ha ofuWel TeppuTOpHK, B3aUMOLEHCTBYIOT MEXOY CO-
Boit u co cpepoit obuTanus.

OpraHu3Mbl SKOCHCTEM PA3AENAI0T Ha TPH TDYIIILL.
K neproit npuHazmesxar pacrerus. OHu 06pasyoT opra-
HHYeCKHe BelllecTBA M 00eCIeYnBal0T MMH ce0a 1 ApyTrHe
opranusMel. I103TOMY HX HA3EIBAIOT MPOM3BOTHTELAMH.
Bropyo rpynny cocTaBaAwoT KuBoTHEIe. OHM moTpebia-
I0T TOTOBLEIE OPTaHMYECKHIE BellecTBa, HOCTYIIAKIIHE K
HHUM C PACTHTEJBHOH H JXHMBOTHOHN nuinei. 3To morpe-
ourenn. MHorue Buanl Hakrepuii u rpuboB moOayHarOT
BellleCTBA M 3HePrHio AJiA CBOEro CYIIeCTBOBAHMSA DARIO0-




Puc. 166. CocTae s3KOCHCTEME!

teHeM OCTATKOBE OTMepInuX opraHnsmos. Hx oTHocaT
TpYIIe paspyiunTeiei.

PacTeHuA, XuBOTHbIE, rprbbl M BakTepun B 3KOCKUCTE-
ME B3aMMOCBR3aHbl.

I pyupoHBEIMH 9KOCHCTEMAMHE ABIAITCA JIec, PeKa,
3epo, bomoTro, crenst. OHH BOZHHUKJIM IPHPOAHEIM IIY-
rem. CyiecTByIOT HCKYCCTBEHHBLIE 3KOCHCTEMBI, HX
osgaéT yenosex. Hampuwmep, Napk, IIBeTHHK, II0OJE,
P8, BOOOXPAHHIIHIIE.

IpuMmepbi NPUPOAHBLIX 3KocucTem. Jlec — oT0 06-
EHPHBIH VYaCTOK 3eMJIM, Ha KOTODPOM pacTyT OJH3KO
HOJOMeHHEIe JepeBba H ADYTHe DAcTeHHd, a TaKKe
puls! (puc. 167). B necy o0uraroT 1 pasiHiHbIe JKHBOT-
mie (puc. 168, c. 206).

PaccMoTpHTE MKHUBOTHBIX Jieca Ha pucyHKe 168. 06-
ATHTE BHHMAaHNe Ha OKPACKY TMOKPOBOB TeJa KHBOT-
m1x. IIpeobiamaioT MBeTA IUCTBBEI M CTBOJIOB JIECHBIX

eDEeBRER. JTO MO3SBOJAET YKMBOTHBIM MaCKHPOBATH-

BcrniomMuurte

H npuBegUTe
npumMeps!
PEaCTEeHNEA Pa3HbIX
Apycos neca.

B
Puc. 167. Pactedus neca: a — ay6; 6 — OpelHKK, 8 — naHgeiil
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Puc. 168. Oburatenu neca: a — Ankni kaban; 6 — nuca; B — KIECT; I — BOJIK

Bcrniomuute,
Gnarogapsa Kakomy
ABEHUIO KWCAOPOoA
nornagaer B 03epo.

a
Puc. 169. XKusoTHble 03epa: a — kapr, O — BOAOMEepKa; B — MOIMIOCK De33yoka
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r

€A B OCTABATHCA HE3aMeTHBIMH [AJIf EPATOB. ¥ IITHI
Jeca — KOPOTKHE KPBLILA H SINHHBIE XBOCT, 4YTO0E
OBILIIO JIETKO JIeTaTh MeXIy AepeBbaMH. MHOTHe XH
BOTHBIE HMEIOT KOT'TH, YTOOBI JA3HUTE II0 HePEeBBAM.

03epo TaKke 0OTHOCHTCA K IPHPOIHEIM 9KOCHCTeMaM.
KoamdecTBo cBeTa 3Jlech YMEHEIIAETCA ¢ TIVOHHOM.

¥ ozepa cBOA ¢« APYCHOCTL» . PA3JIHYAIOT TDH VIACTKE
npubpexHbIi, BOAJHOE MPOCTPAHCTEO U AHO. B mpenenax
KAKI0T0 YYACTKA KHBYT ONpeNeéHHbIE OPTraHM3ME
Hawubosnee 3acenén pacTeHHAMHA NpHOpPesKHBIH yIACTOR
ogepa. THIHUYHBEIMHM DACTEHMAMH ABJAAIOTCA aUpP U Ka-
IY:XHHIA. Brarogapsa xopolIo pa3sBHTEIM KOPHAM OHE
BAKPEIIAITCA BO BIaXHOM I'DYHTe Oepera BOJOEME
Cpean BOOHEIX PACTEHHIH HAXOLAT VKPBITHE JHYMH
6ecmO3BOHOYHBIX XHBOTHEIX (HATIpHMED, HACEKOMBIX
HEKOTODPLIX MOJLTIOCKOB) M MAJIEKH MHOTHX PEIO.

7]



Puc. 170. PacTeHus o3epa: a — avp; 6 — kyObiluka

Bopsaoe mpocTpaHCTBO 03epa I'yCTO HACEJEHO OJHO-
€TOYHBIMH PACTEHHAMH ¥ XHUBOTHBIMM, PAa3HO-
0pasHBIMH MHOIOKJIETOYHBIMH OpPraHH3MaMH, Ipe-
EMVINECTEEHHO PhIOAMH.

Ha gue ozepa, peKH MOMHO YBHIETEH IBYXCTBOPYA-
pIX MOJITIOCKOB. OHM THUTAOTCHA, MPOKAYHBAA BOAY
‘mOJyYas H3 Heé YAaCTHYKH INHINK. A caMM ABJIANT-
g mHIel 408 HeKOTOpRIX pei® u nTul. Tak cocymie-

BYIOT OPraHH3Mbl BOAHOI Cpebl B 9KOCHCTEME 03€pa
puc. 169, 170).

CCTBEHHBIEe 3KOCUCTeMbl. B oTaudre oT IpH-
POAHLIX, HCKYCCTBEHHBIE 9KOCHCTEMBbI CO3[JaHbl H MO/ -
IEDSKUBAITCA YeTOBEKOM.

IlpuMepaMu HCKYCCTBEHHEBIX SKOCHCTEM ABJIAITCH
jose u can. [oae — Gonabinoit yuacTok obpaboraHHOH
I0YBEI, HA KOTOPOM BEIDALIHMBAIOT KYJIBTYPHEIE DACTe-

gus. [Tmennna, kaprodens, poxs, PeYUXa, KYKYDY-  [lone noaconHyxos —
&, CBEKJIA, TOJCOJHEYHHK — OCHOBHBIE II0JIeBhIe pac- WMCKYCCTBEHHASA
eana. KyasTypHbie pacTenns noTpeSIdeT YeOBEK U sKocucTema
DMAIIHAE JKHBOTHEIE,

i

KyneTypHbie pacTeHMAa — pacTeHWs, KOTopkie 4e- Y
NOBEK BbipallMBaeT ON8 NONy4YeHUA M3 HUX onpeae- =
NEHHBIX NPOQYKTOB.
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Puc. 171. O6utatenit nons: a — rAweHnya; 6 — Mmaki;
B — Moaesas Mbillib; I — CBEKOMLHBIA A01rOHOCHK

a 6 B :
Puc. 172. Oburarenu cana: a — YepelHa; 6 — cMopoauHa;
B — O0XbA KOPOBKA, I — n4yeJsa

Kakue emé OpraHM3MbI MMEITCA B IKOCHCTEME
nonsi? Kpome KyJsTYDPHEIX pacTeHHil, Ha moaax pa
CTYT COPHAKH.

usyT B moJe M KHBOTHBEIE: pasHOOOpasHble HAC
KOMEIE, IIOJIEBBIE MBIIIH, CYCIHKH, HHBOTHEIE TOYB
(pue. 171).

B srocucTeMe caja npeobafaioT fepeBhA WIH KV
CTAapHHKH, HX BHICAKHBAET UeJOBEK ANA HOJYUYeHH
BKYCHBIX U IIOJIE3HBIX TIOAOB (puc. 172, a, 6). HAdx
HH, BHINHH, YepellHH, CAUBEl — ILJIOAOBEIE JIEPEB
VEKpPaMHCKHMX cajfoB. ManuHa, BHHOTDAX, CMOPOJHH
KPBIKOBHUK — IPHAMEPHI CANOBEIX KycTapHuKoB. K
M B II0Jie, B cajlax PacTyT copHAKH. U3 JKHBOTHEIX T
HonBIIe BCero HaceKOMBIX M IITHII, XOTA BCTPe4aioT
u gpyrue (puc. 172, s, 2).

IMonab3y cagaM NPUHOCAT OOKBH KOPOBKY U MY
PacTeHUAM II0OJA HAHOCAT Bpel KOJOPALCKHE YK
JOJroHOCHKH, 0afouxa OensdHKA KalmycTHad, JHYHH-

BuwHéssbir can
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" 3
KW MACKOro MyKa M IpYrux HaceKoMbiX. JlepeBss B _;!__ ®

a1y CTpagarwT OT TJH, KYKOB-JHCTOEIOE, MalCKHX
YEKOB, JHYHHOK A0MOHHOHK NI0OJ0OKOPDEH.

Konwunka aHaHuii

W3paBHa yenoBek NONbL3yeTcs Aapamu okeaHa. 31a Heobb-
biX Pa3MEpPOB NPUPOAHaA skocucTemMa obecneyueaeT Yye-
mOBEKA NPOOYKTAMW NUTaHua (pelboi, kaneMapamu, kpaba-
w). Koctn pbib 1 knToB nepepabareiBalOT B NUTATENBHYIO
KY, KOTOPYKO 0BasnsOT B KOPM CKOTY M MCNONb3YIOT Kak
ynobpexue. PeIDWl XMp — UEHHBIA MCTOYHWMK BMTAMMHOB W
EOMMOHEHT KOGCMETUYECKMX CpencTe. B cTBOpKAX HEKOTOPLIX
ONMOCKOB HAXOAAT SParoueHHbIe XeMYYKHbI.
B pactutensHoMm mupe oxkeaHos npeobnafaloT BoOOpOC-
. Bopopocne namuHapuio (e€ Taikke Ha3biBalT MOPCKOW
@EnycToi) ynoTpebnsioT B nuwy. B eé coctase BXOAWT OpraHm-
Seckoe BeLeCcTBO, cojepXxallee XMMHUYEeCKMn aNeMeHT Moa.
OT XMMHUYECKWIA 3NEMEHT XMIHEHHO HeoDXo4uM YEenoBexy.
o copepxaHWi oA MOPCKOM KanycTe HeT paBHbIX.

Mposepka 3HaAHUA

. Kakoii cocTas UMeeT akocucTema?
Ha kakue rpynnel pasgensioT SKOCUCTeMBbI?
Kakue cBA3W CYLLECTBYIOT Mexay 0BUTaTeNnAMM 3KOCUCTEM:
neca, 6) ozepa?
. Kypa B akocucTEME Neca MCHe3aloT NPoWNorogHNas Tpasa
§ ONaBLIWME NUCTbA, OCTATKKM YMEPLIMX XXNBOTHBIX?
MpuBegnTe NPpUMEpbl MCKYCCTBEHHBLIX 3KOCHUCTEM.
KakoBO 3Ha4YeHne MCKYCCTBEHHLIX 1 NPUPOLHLIX 3KocucTem?

. Micnonsaya TekeT naparpada v AONONHUTENbHBIE MCTOYHM-
. NPUBEQUTE NPUMEPL! OPraHM3MOB, HACENSAIOWNX PasHbie

BDYChBI neca.

. PacomoTpuTte doToumnmocTpauuin. CoctasbTe pacckas ob
KOCUCTEME aKBapUYMa.

Canat 13 MOpCKoi
KanycTtsl
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Lk .j' . w‘ 1. Kakoi pap o6pa3oBaH nviub U3 Ha3BaHWi opraHusmos?

' TecTOBble 30A0HUA K raaBe lIl, Teme 2

A neTyx, ckana, kambliLl
B naHpbill, Oca, Kapach
B xy3Heuuk, ConHue, ancr
I kykywka, BUHOKNb, NECOK

2. YkaxuTte psaj, B KOTOPOM nNepedYMcneHsl CBOACTEa Op-
raHW3MoB.

A apyk, Gneck, nuTaHu1e

B 06béM, BMHOKNb, NECOK

B myxa, JlyHa, nebenp

I pocT, pasapaXxuMocCcTe, OBUXKeHWe

3. YKkaxuTe HaMeHbLUYIO YacTk OpraHnama pacTeHus.
A opraH B knetka
B uBeToK I nvcrt

4. Ykaxure oGwuit Nnpu3HaKk gAaTna, KOCYNW, CbiPOeXKH,
enum.

A NUTAIOTCA pacTeHUAMMK

B akTMBHO ABWIralOTCA

B xu1BeyT B necy

I 0BpasyoT OpraHuYecKue BeLLeCcTEa U2 HEOPraHMYeCKMK

5. Kakoe BewecTtBo HeobxoAMMO pacTeHwsM ans
AbiXaHua?

A Bopa B xnopodunn

B kucnopon I yrnekmcneli ras

6. Mo Kkakomy NPHU3HAKY XXUBOTHLIE OTAIMYAIOTCH OT pacre=
HWA?

A paoT NOTOMCTEO

B pearvpyioT Ha pasgpaiKeHue

B nnuTaioTCA roTOBLIMKW OPraHUY4eCKUMIK BELLECTBAMK

I 0bBpa3yioT opraHnyeckue BeLeCcTBa M3 HeopPraHMYecKux

7. YcTaHoBUTe COOTBETCTEME MexXAy rpubGamu u rpynna-
MM, K KOTOPbIM OHW OTHOCHATCH.

Frpwné Mpynna rpuGos
1 mMacnéHok A napaantnyeckmii
2 caxka B f00BUTHIRA
3 myxomop B cbenobHbIid
I OQHOKNETO4HLIRA

8. Kakme opraumambl o6ecneyMBaloT KMCROPOAOM 06K~
Tarenei Hawei nNnaHeTe?

A rpnbGel B senéxble pacteHusa

B X1WHWKK I TpaBOAAHbLIE XUBOTHLIE




. CeeT — BaxHbiii dakTop cpeabi. Kakoe Guonormvyec-
sIBfIeHUE NPOMCXOoAWUT TONBLKO Ha CBETY?

A peuxeHue

B abixaHue

B o6pa3soeaHve B PACTEHMAX OpraHUMYeckux BEeLecTB M3
HEOpraHn4ecKux

I’ vcnapexHve soapl

. YcTaHoBUTE COOTBETCTEBME MeXAY OpraHuamom n
nNpUcNocoBneHMeM K XonogHoOMY BpeMeHH roaa.
Opranmam Mpucnocobnenne

1&Ex A cbHbpacbiBaeT nMCTkESA
2 anct B enapgaet B CNAYKY
3 uBa B yneraert B TENnbIe Kpaa

I M3MeHAST OKpacKy Mexa

. YKaxuTe MCKYCCTBEHHYIO 3KOCHUCTEMY.
A 6onoto B can
B cTens I nec
2. OpHa w3 rpynn opraHn3amMoE B COCTaBe 3KOCUCTeMbl
Wna Ha3BaHWe Npou3BoaUTENen. 3TO:
A BakTepum B x1BOTHLIE
B rpuGei I pacTteHua

. OObscHuTe 3HayeHme Oaktepwin u rpuboe B
ncTeme.

A paspywatoT ropHbsIe Nopoas!

B oOpa3yioT opraHu4eckre BellecTea

B cnyxaT KopMoMm A5 38epeii

I BbIZENAOT KNCNOPOoA,

Kakue 0coGeHHOCTH NOMOraioT XMBEOTHbLIM neca ua-
aTh BCTPE4YU C Bparamu?

A MMEIOT 3aLUNTHYIO OKDACKY

B v3paioT rpoMKMe 3BYKK

B BbIAENAIOT BEWWECTBA C HENPUATHLIM 3anaxom

I NpUHMMAIOT YrpoXaoLyio No3y

Ykaxute pag, o6pa3aosaHHbliA Ha3BaHuaMu oburare-
o3epa.

A pak, 0ensdWH, ChIpOEXKa B poros, 6eaaybka, new

B wyka, kyaHe4uK, packa I naHAabIW, KUT, BOOOMEPKA
YcTaHoOBMTE COOTBETCTBME MeXxay oburarenamvu cana

naMu OpraHM3mMoE, K KOTOPbIM OHW NPUHAANeXar.
O6utaTtenu capa Mpynna opraHMamMoe

1 BULWIHEA, ABNOHA A nonesHbie HaceKoMble
2 nyena, BOXbEA KOPOBKA B copHaku

3 nebena, nNuipen B nnopoBkie gepeBLa

4 noNroHOCKK, NMCTOEA, I’ BpeOHbie HaCeKoOMbIE

A nonesdsie NTUub
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Hayyenue naparpada NnoMoxeT sam:

* NPUBOOMTE NPUMEPEl BNWAHWMA YenoBeKa Ha Npupogy v
NnpypoaLl Ha YenoBeka,
* 0OBACHATH CBA3bL YENOBEKA C NPUPOO0A.

Yenoeek — Hactb npupoabl. JlEsHL yeno-

BEKa, KAK H KH3HE JPYIHX OPraHM3MOB, 3a- |
BHCHT 0T YCJAOBHH NPHPOALI — JOCTATOYHOTO |
KOMMYECTRA MUK, BO3AYXA, BOAE. YHeloBek |
JKHBET B OKPYIKEHHHN TeJ Npupoakl. PacTennda
¥ HUBOTHBIE ODECIEeYHMBAKOT €ro MPOAYKTAMH |
NHATAHNA.

HeoguHaakoBoe  KOIHYECTBO  COMHEYHO- |
ro CEeTa ¥ Tenja B PA3HBIX YroJKAaX 3eMHOTO
IIapa OTPA3HJIHCE Ha paccejneHnn nwaeit. Tax,
B palioHAX MMOJIOCOB, I'Je IpeobiataroT HU3KHe
TeMIIepaTypsEl M JbJALI, HET VCIOBHHE IJA pPO-
CTA ¥ PA3BHUTHHA PACTEHHH W KHBOTHEIX, IPO-
suBanua pwoneii. Baua akeatopa, rae 3eMHadA
MOBEPXHOCTE MOJyYaeT GoJbIIOe KOJIWUYECTBO
Ternjaa W BJIATH, HHKOrAa He OBIBAeT 3UMBI H
pas3BUBaAESTCA PA3HOOOPA3HAA DACTHTENBHOCTD.
Ho u Traxwme ycinoBuA HeOMAronpHATHBI AJd J
sxu3HE Jgogeii. CocpenoTodeHHe HaceleHHA
HabnwmaeTcd Ha PABHHHHBIX TEePPHTOPHAX C
YMepeHHBIM KOJIHYEeCTEOM Tellla M BJIaru. JTo
maubonee KOMMOPTHBIE YVCIOBHA NIA MHU3HH
4eJIOBEKA.

B mperHOCTH YenOBEK IMOJMHOCTLIO 3ABHCEN OT
OpHpoasl. B npupoge 0H HAXOAUI PACTEHWA 1A
TMUTAHKUSA, TOOBIBAN MACO, OXOTACH HA 3Bepel u
OTHIL, J0BHI pEIDY. C TeueHHEeM BEpeMeHH qeo- |
BeK OKVJILTYPHJI Pa3JHYHEBEIEe DACTEHHA, TO €CTh
Hay4yHJICA BEIPAIIHEATE HX HA CIIeIIHANLHO OTBe-
JEHHBIX ¥ 00paboTaHHEIX yuacTKax (puc. 173).

g HruiHe uenoBeK pas’sBOAHT pasHoOOpasHBIX HO-
Puc. 173. Copra 56510k, MaImHUX XUBOTHLIX (puc. 174), noaromy umeet
EriEa iad A aOREKkOM MACO, MOJOKO, AMIA A THTAHAA.
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Ilprpona ofecmedmBaeT YeMOBEKA BOJOIM.
i xoTA BOORI HA 3eMJe MHOT'O, HO NIPecHo,
DHTOAHON ANA TUTHA W X03ANCTBEHHBIX NO-
spebHOCTEI, HemocTaTouHo. K ToMy xe He-
DOIB3OBAHME BOABL CTPEMHTENBHO BO3PAC-
zaetr. [logcunrano, 4To 3a nocaegeue 40 ger
oTpeb/ieHye BOJBI YBEIWYHJIOCE B TPH pasa.
BOJbINEe BCETO NPecHOH BOXEI HeoOXoZHMO
11 OPONIeHHA IMoJell B Hy:xI yejgoBexa. Ha
BeiTOBLIE MOTPeOHOCTH YENOBEK HCIOIb3YeT
£ 3HAYHTEILHO MeHbIIe (puc. 175). Ecinn uc-
0IL30BAHHE BOILI OV/IET YEBEIHYHBATLECA U B
pHeHIIIeM, TO MHOI'HE CTPAaHBI MUpa OyayT
QIOVINATE eé DedHITHT.
Brr yiie 3HaeTe, 4TO A CYIIeCTBOBAHHA
oBEeKY HeoOxoguM BO3LYX, TOo4YHee —
EMeONHiicAd B ero cocrape Kucaopona. Ero
EOCTABAAIOT IPHPOJAE 3eNEéHBIe pacTeHHHd.
Be3 BO3JYXAa YeJN0BeK He TIPOXKHEBET M He-
exoJbKHX MEHYT. ClegoBaTenbHO, YelIOBEK
EBJIACTCA YACTBI IPHPOJLI, M ero cyile-
ETBOBAHME 3ABHCHT OT BAHAHHNA NIPHUPOSHEIX
@aKTODOB.

Puc. 1

Puc. 175. Vicnons3oBaHwe BOAbLI HENOBEKOM
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YenosBek — 4acTb XWUBOW NPpUPOLkl, OH XKWUBET B npmpc:-.q-'
HOW cpene, Bep8T M3 Heé HeobBxoaumble ONS XKWU3HW
E nuwly, o0y, BO30Yx. YenoBeku npupoaa — 0aHo uenoe.

e HN3meHeHus B npupoae, CBA3aHHbIe C Aes [
HOCTBIO YenoBekKa. Bo BpemeHa, KOTIa YeJIOBE
MMOJMHOCTRLIO 3aBHCE] OT HOPHPOLBI, OH Opan y Hee
CTOJIBKO, CKOJBKO HYKHO OBLIO IIA IPOKHUBAHNA.
C pasBuTHEeM X03AlHCTBa NPONIOMIIN H3MeHeHHHA,
OTPasHEIINECA HA COCTOAHMM NPHPORHOH cpelbls
Ha 3HaudTeNbHLIX TEPPHTOPHAX OBLIN BEIPYVOJICHE
RN aoeae: | neca, ocyIIeHE! 6010TA, TPOMCXOAMIIO ONYCTHIHHBS
Puc. 176. Hue 3emenb (puc. 176). Bosasmiue miomand saH a1
OnycTeiHKBaHKE 3eMens  TOPOJAa ¢ IPOMBINIIeHHEIMY NPefIPHATHAMU, B Pa3
HBEIX HANPaBIEHHAX IIPOJeraH goporu us achanpra
feToHA, MOIIHBIE MAIITMHEI PAZPVIIAIOT 3eMHYIO IIOBEDX
HOCTB, O00DBIBAA NOJIe3HBIe HcKonmaeMmile. [lna cBoHXE
HYAI JI0H BRINIIABAAIOT METAJLIEL, IPOU3BOAAT PASHO:
obpasHEIe OBRITOBREIE IPHOODHI, CTPOHUTENBHEIE MATED

JIBI, ILIACTMACCHL, TKAHM, OPOAYKTEI MTHTAHMNA.
Beé sTo TpebyeT OrpoMHEBIX 3aTPaAT NPHPOIHO
CHIPbA, BOABLI M BO3AVXa. [IpH 5TOM B OKPYIKAIOIIVE
cpeny nocTymnaeTr GOJbIIOE KOMHYECTBO BPEAHEIX AAS
JHMEBOH M HEMHUBOHM IPHUPOABLI BelIlecTs.

yXy4laeT cOCTaB BOAbl, BO3AYXa, YHUYTOXaET pacTe-
® HWUA 1 XKUBOTHBIX,

Y Yny4iias yCnoBus Xn3Hu ansa cebs, 4enosek HeBoNLHO!

AKTHBHAA JeATEJBHOCTL YeNOBEKA YXYAIIAeT CO
cras Bosayxa. OZHOBpEeMeHHO CTAHOBHTCA MeHbIM
pacTeHHii, ¥ OHH He YCOeBAIOT BRIPADATEIBATE KHC

Puc. 177. HeratueHoe BaMaHue YenoBeka Ha rnpupoay:
a8 — YHHUHTOXEHWE necos; 6 — ribens pelbsl
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ropon. Emé 6 Teic. JeT ToMy Hasaj Jieca HOKPBIBAIK

orpoMHbie nuomanu Ha 3emiue. Cerofnsa e mioImia- =
1M COKPATHJNCE B HECKOJBKO pa3. PaccmoTpHTe Ha ,Qn;

puc. 177 npumMeps! OTPHIIATENBEHOIO BO3AeHCTRBIA YeJI0-
Bexa Ha npupoay. IIpusenure cobcTBEHHEIE IPUMEDHI.
B pesynbraTe Takoil AeATeNbHOCTH YellOBEeKa B
BO3JyXe BO3pacTaeT coJeprKaHHe YIJIeKHCIOro rasa,
BOOAHOTO mapa ¥ apyvrux semjecte. OHn Gonakine 3a-
ePIKMUBAIOT OTPAXKEHHOE OT 3eMHOH TIOBEPXHOCTH
coNHEYHOE Temsmo. B mTore Ha Hamieill niaaHeTe cTa-
moBuTCca Temunee. Hanpumep, sa mociegaue 100 et
pefHETOJOBAd TeMIeparypa Ha 3eMje INOBBICHIACH
Ha nojarpaayca. Ilasa oTgensHOTO TOPOLA UJIH cesa Io-
Fo6HOe moTenaeHue HesaMeTHO. Ho 114 Beell nnaHeTh!
HOC/IeICTBHA OIYTHME: HAYHHAIOT TAATH MHOTOJIET-
gHe JAbAEL B IOJNAPHBIX paiioHax u ropax. Benencrsue
Or0 MOBBINIAETCHA YPOBEHb BOJBI B MOPSX M OKeaHaX.
Boja HacTynaeT Ha CYIIy, 3aTalJHBad HH3MeHHBIe
ePPHTODHH,

YenoBek OOMXKEH OTBETCTBEHHO OTHOCWMTBCSH K NMpeob-
pasoBaHWKD Mpupodsl B cpegy ceoero obutanus.
Be30TBETCTEEHHOE BMELATENbCTEO B NPUPOLY HWUKO-
MY HE NPUHOCUT NOMb3kI.

Konwunka 3HaHuid

BnvsHwe X038MCTBEHHON 1 ApYrvx BMOOB ASATENLHOCTH Ye-
DEEKa Ha NPUPOAY 334acTyi0 OKA3LIBAETCA HexxenaTenbHbIM

A OTOENbHbLIX BUOOB OpraHuamos. Npocneavm aTto Ha npu-
iepe Hanbonelwer NTUUL Ykpande! gpodel. Jpoda — ctenHas
ua maccoi 10-15kr. Jo 1975 r. rHeagunace 8 18 obnactax
(pauHel, a ¢ 1985 r. — Toneko B 7. Ceitvac B YkpanHe Hac4m-
sigaeTca 0o 1000 ocobeid. B Xapekoeckoid obnacTu cozgaH
i OMHUK Opod, B KOTOPOM XMBET okono 130 ntuu,. Takum ob-
DAz30M YENOBEK NbITAETCA YBENMHYMTE YUCNEHHOCTE 3TOro BUaA.

Mpoeepka 3HaHuUn

. Kakne npumepel BAWAHWMA NpUpPogbl Ha YenoBeka Bam
SBECTHbLI?

2 Kak 4enopek B pasHoe Bpems OKasbiBan BAnaHWE Ha npupoay?
Kak Bbl OuUEHMBaeTe COBPEMEHHOE B/WAHWE Yenoeseka
& npupoay?

£ Mo pwc. 175 cocraeeTe coobweHwe 00 MCNONB30BaAHWK
OBl YENOBEKOM.

. )
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nux npeoAOAeHue

WayueHue naparpada noMmoxer Bam:

®*  HA3bLIBATb MCTOYHWUKW W NOCNEOCTBUA 3ArpA3HEHUA OKPY-
HKaoWeh cpeasl;
* BbICKA3bIBATE MHEHWE O HEOOXOAMMOCTH OXpaHsl NPUpoasl. |

OTpHUAaTENBHOE BJIHAHNE X03AHCTBEHHOH TeATe k-
HOCTH 4YeJIOBeKa He HNPoxXojuT OeccliefHO AJA OPUpO- |
nel. YenoBeK, KAK 4acTh OPHPOABI, CAM HAHOCHT € |
BpeA ¥ CAM K€ CTPajJaeT OT 3TOTO.

OTpuuarensHeie N3MeHEeHWA, NPOMUCXoasLLMeE B NPUPO-
Oe noa BAMAHUEM pPasnnyHbiX (GakTopoB, HA3bLIBAOT
IKONOTVYECKMMIN NpoBnemamu.

!

McTouHMKM 3arpasHeHus OKpyXalouwiel cpe- |
Abl. Ha puc. 178 uzofpakeHsl UMCTOYHUKH 3arpsasHe-
HHUSA OKpYy:Kalomeit cpegsi. B pesayabTaTe CHHUTaHHA
OTPOMHOTO KOJIHYECTBa He(pTeIpoAYKTOB, TA3a U YA
TEIlJIOBBIE JJIEKTPHYECKHE CTAHIHM IOCTOAHHO 3a-
FPASHAT OKPYXKAINYIO cpely BEIOpOCAMH BPeIHBIX

JlecHble 1 CTenHbIe NoXapbl
e
SRS

ABapWKM HA AaTOMHbBIX CTAHLMAX

R e

-=—. 3AI'PH3H HTEHH -

RS T S e T e
g N

- 3
~ b

Asapuw HedTeTpaHcnopra  BoixnonHoie rassl
TpaHcnopta

Puc. 178. MicTovyHMKW 3arPA3HEHNS OKPYXAoLWen cpens!
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TasoB H caMu. 3aBofbl 110 NPOU3BOJICTRY
MEeTAJJIOE B MHOMMX ODYTHX BellecTB U
MATEePHAJIOB 3arPASHSAIOT BO3AYX, BOLOS-
MBI ¥ TOYBY OMACHBIMY AJIA ¥XHBOH IpPH-
poxnsl BemjecrBamMu. Cerime 200 BmpoB
BpeLHBIX BEIEeCTB MOMIaJalnT B OKpYHa-
JOMYIO cpeay ¢ BeiIfpocaMyu aBTOMOOHIE-
‘EHoro Tpascnopra. [Ipw 3TOM Ha cTOpaHue
roploYero pacxoAyiTcs OrPOMHEIE 00b-
eMel Kucaopoga. Tak, Ha OJHY THICAYY
KHMJIOMETPOB IIYTH aBTOMOOUIE MCIONb-
3VeT roJOBYIO HOPMY KHCIOPOJa OJHOTO
' B3pOCJIOTO YeJoBeKa. BosaymiHbIH U BO-
AHBIH TPAHCIOPT TaKXKe 3arpaAsHAIT Bo3ayX. Ocobyio
ONACHOCTH TPEICTABISIOT HOMKADPHL HA TOphAHMKAX,
3 JIecy W CTeNHBbIe MOMAaphl. 3Jechk OroHbL YHHUUTOMKA-
BCE MHBOE HA CBOEM IOYTH, B OKDYVKAIOMIYVIO cpeny
‘mocTynaeT OrpoOMHOe KOJNHYecTBO [Merjia, Camu, Bpek-

‘BBIX rasos (puc. 179).
¥V rposy ajs OKpyAcaroieii cpebl IPeCcTABIAIOT Hapy-

MIeHHS B XPAHEHUH TOILIMBA ¥ cMa304yHBEIX Macen. Korpa
'DPOMCXOAMT MX Pa3jHB, TO CTPAJAIOT MOBEPXHOCTHBIE 1
noazeMHBIe BOAbL. ITouBa 3arpA3HAETCHA, €CJIH B CEJIbCKOM
x03AMCTBe HENPABUJILHO XPaHATCA H HCIONB3YIOTCA B

#36BEITOUHOM KOJIHYecTBe YA0OpeHusa u cpefcTBa GopeObI
BpeuTeIAMA H copHAKaMu. MeTrouyHHKaMH 3arpasHe-

HUA OKPYHKAIOIEH cpenbl ABIAITCA IIPOMBILIITEHHEIE H

: OBBIE OTX0/Abl. B KPVIIHEIX TOPOJax eXeroiHo UX Ha-
ATLTHBAETCA OTPOMHOE KOJIHYeCcTBO.

Ho raufoapyio OMACHOCTE TPEeACTABIAIOT 3arpss-
geHHs, BLISBAHHBIE ABAPDHUAMIE HA ATOMHEIX 3JIEKTDO-

apnuAX. B pesyneprare agapuu Ha YepHOOBLIBCKOMI

roMHO cTaHnuH B 1986 r. mocTpangano Bcé 3HBOE Ha
BONLITUY TEPPHTOPDHAX — KaK ¥ KPaWHBI, TAK H ADY-
rocymapcTB.

B pacuéTe Ha OJHOTO KHTeJsd Halledl CTPAHBI B
2000 r. B arMmocdepy Buibpomeno 119 kr sarpasHAw-
HIAX BellecTB, B TOBEPXHOCTHLIE BogEl — 184 Kr, B mo-
SBY U Ha MoBepxHoCTE 3eMuu — 998 kr. C rogaMu aTH

1 pLEI He YMEHBIIATCA.

Puc. 179. JlecHoii noxap
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Ilpu nomafeEHH B OKPY:KAIONIVIO Cpely 3arpA3HH-
; . TeJiH MOrI'YT HepemMellaThbCd Ha 3HAYHTEJIbHBIE PACCTO-
aaudA. [HosTomy naske B AHTApKTHAEe 3aDHKCHPOBAHO
NOABJEeHHE OTPABJANIIHY BeIecTs.

MpombilAEHHBIE NPEANPUATAA, TPAHCNOPT 3arpasHAT
BOAY, BO3Ayx, nouey. Koauyecteo eubpocos 3a
® nocnegHve 0ecATUNEeTUA 3HAYUTENLHO YBeNMYUNOCE.

MocnepcTena 3arpasHeHNa OKpyXalouwiei cpeasbl.

Ha nnasere ocTaéTca Beé MeHBIIE WM MEHBINIE YHCTOTO
BOBJYXA M BOJLI, HA 3ATPDASHEHHBIX MTOYBAX BEIPACTAIOT
paCTeHHA, KOTOPBIE CONEDIKAT ONACHBIE [IfA UeOBEeKa
BelllecTBA. BCE 3T0 OPUBOLHT K VX VIIIEHHIO 3L0POBEA
4YeJ0BeKa, HAHOCHT Bpel BCceMY KHBoMY. Peako cHE-
JKaeTcAd 4YHMCJIeHHOCTE OPraHM3MOB, OTAeJbHbIe BHIIBI
ncde3aT. MoxeT CIy4HUTECA, YTO OTPHILATEb-
HOe BIMAHHE YeJI0BeKa Ha OKPYIKAILIIYIO Cpeny
c0o BpeMeHeM 0DepHETCHA HEMONPABHMBIMH IIOTE-
pPAMH AJIA IPHPOAEL H AJA cAMOT0 YeJOBeKa.

Kak npeogoneTtb akonoruyeckue npobnemsol.

Jxonorvueckue mpobieMEBl He MOTYyT He bec-
TOKOUTE uejioBeuecTBO. [losToMy yuéHEBIE M
CO3HATENBHBIE TpaKIAHE CTPEMATCHA He [O0-
OYCTHTE, 4YTOOBI SKOJOrMUYeCKHEe NIpPOOGIeMEl
B030OMATANT HAA pPasyMoM ¥ Ge30TACHOCTHIO
awgeit. IlocKoNBKY HCTOYHHKH 3arpAsHeHHA
paaHele, To ¥ cnocoboB npeogoneTs Aubo nzbe-
MATH 3ATPASHEHUN MHOMKECTEO,

CoepemMeHHBIE YyuéHBIe paspaboranu JKO-
JOTrHYecKH Oe30macHBIe CHOCOBLI MOJAYUEHHNA
BJIEKTPHUYECKOH DHEPrHH — CKOHCTDPYHPOBAJHA
BETPOBLIE 3JIEKTPOCTAHIIMHE H COJHeYHLIe DaTa-
peu (puc. 180),

(4]
Ha npeanpuaruax r H -
Puc. 180. Sxonorn4ecku beanp B T . -
B830IaCHEIB CrOCO0.! IOy Cpely, YCTAHABIHBAKT OUHMCTHATEIBHBIC
nonyueHus anektpuyeckos ~ PHIBTPBL AIsA BO3AYXa W BOABI, IPOBOJAT JO-
BHEepIruKu: 8 — BeTPOBLIE TOJHHUTEIBHYI0 OYHCTKY BeIOpocos. Ha aBurare-
BIEKTPOCTAHLMM, JH aBToMO0HIell yeTAHABIMBAKOT CIellHalbHEIE

6 — conHe4Hele Barapein
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BpeJHBIX BeIeCTB B BO3AYX HJIH Ha IOBEPX-
#HocTe 3eMiaH. CerogHa apBTOMOOHIABHBIN

DAHCIIOPT MKHIAKOE ropiodee 3aMeHdAeT Ha
SKOJIOrHYecKH GoJee YHCTOe IragoBoe, HallpH-
Mep, IPUPOAHBIN ras, BOJOPOA.

BreiToBBEIE OTX0ABI YUEHBIE NPEeITOMHIN
mepepabaTLIEATE Ha CHENHANBHBIX 3aBOJAX,

00BI He BATPASHATE OKDYIHAIIVIO CPexy,

FOTOBJATE M3 OPOAVKTOB NepepaboTKH
PazIHYHEIE CTPOHTENBHBIE, YVIAKOBOUHBIE
MaTepHaJasl M T. I.

Yrobbl YMEHBIIHTE OTPHIATENBHOE BJIH-
SHHEe HA OKPYIHAIONIYIO Cpely CTOYHBIX BOJ,
HuX He cOpACLIBAIOT B OKDYIKAIOIIYIO CDEXy,
A HCIIOJIB3YIOT MOBTOPHO, HECKOJILKO Pas.

Hamne rocymzaperso saboruTres ob oxpaHe Puc. 181. llnakat
OEpYIKaWwIIeln cpegsl. YToOB MOKOHUYHUTE «Makynarypy caan —
€ Hepa3yMHEIM, HeOpesKHLIM OTHONIeHHEM HEPERG Lhacs

oKpy:xawiel cpele, IPHHATHE 3aKOHBEI ¥ KPAHHEI
«06 oxpaHe OKpyalomiel NPHPOAHOH cpenbl», «06
expaHe arMocdepHoro sosgyxa» u apyrue. CosgaHbl
CHelMAJTBHEIE VYPEKIEHHA, COTPYAHHKH KOTOPBIX
OCYIIECTBAAIOT KOHTPOJE 34 COCTOAHHEM OKDPYIRKAI0-
meit cpeasl.

Bce co3HaTenbHble rpaxaaHe rocyaapcTsa He OCTanT-

€Al paBHOAYLHbI K 3KONOrMYeckumM npobnemam, npuHu- ?
MaIOT NOCKMALHOE Y4acTUe B UX pelleHun, cobnioaanT
JKONOrM4eckKkne HopmMbl NosegeHud B npupoge v no-
BCEOHEBHOI XU3HW.

ByabTe 3aymTHUKaAMK NpUpoasl

Bbl MOXeTe yBenu4MBaTh NIowagu 3eneHbix HacaKaeHwi, -
YXAKMBATL 338 PACTEHUSMM, 3860TUTBCA O KUBOTHLIX W NOLA- \
KApMNUBATHL WX 3MMOFA, HE 32COPATE TEPPUTOPUIO rOpoaa nnw
Cena, B KOTOPbIX NpoXueaeTe. ByasTe OCTOPOXHLI C OTHEM BO
EpemMa NPorynok B npupoay. He paspywaite ntudsmn rHésana,
M3roTaBNUBANTE CKBOPEYHUKN W KODMYLUKKW ANA NEPHATLIX.
NobBpsle aena nerko Aenars COBMECTHO ¢ Apyabamn. Coa-
gaiiTe obbegUHEHWE 3alMTHUKOB NMpUpoasl, paspaboTaiTe
ero ambnemy, BOSMOXHO, OSBM3 WK TMMH, CNAZHWPYATE K
IpOBOLMTE NPUPOLOOXpaHHyo paboty. Ana wHbopMmupoea-
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B kakux npupono-
OXPaHHbLIX aKUax
Bkl yHacTeyeTe?
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HWA HaceneHwa 06 akonornyeckux npobnemax Bawen mecr-
HOCTWM Bbl MOXETE OpPraHW30BaTk BLINYCK raser, niakartos
(pvic. 181, c. 221), pazpaboTars NaMATKK, BeICTABKW (hoTOMA-
TEPWANOB WM MHOroe apyroe,

MpuobBlwanTece K pPEeLeHUD 3KONOorMY4eckux npobnem.
MogymaiiTe, 4TO Bel MOXETE COEnNaTe ANA OXpaHb! NpMpoasb
POAHOro Kpas.

NMpoeepka 3HaHUW

1. Kakue WCTOYHMKIM 3arpasHeHWs OKDPYXalein cpeibl Bam
WM3BECTHbI?

2. K kakum nocnencTeMam NPWBOANT 3arpasHeHHe OKPYXa-
we cpegel?

3. MpueegrTe NPUMEpPLI SKONOTMYECKAX NPoBneM, KoTopkle
KACalTCcA BCeX Ha Hallen nnaHeTe.

4. MNovemy HeoOxoQMMO OXpaHATE NPUPOAY?

5. B rpynnax npoBenuTe NOMCKOBYHD paboTy 1 COCTaBbLTE ne-
peYeHb akonorMyecknx npobnem eaweii mectHocTk, Npepno-
¥uTe cnocobbl X pelueHKus.

§ 52. OXpaHAQ NPUPOADI.
KpacHas kHura

HMayuenue naparpada noMoXeT Bam:

®*  NpUBOANTE NpUMEpPDLI paCTele‘Il:"l W MMBOTHLIX CBOSH MECT-
HOCTW, BHECEHHLIX B KpacHYI0 KHUIy;
*  0OBLACHATE HA3HaYeHWe KpacHOM KHMK.

Kax BBl y3HAIH M3 OpeXBIAVINUX maparpadgos, mo-
TpeOUTeNBCKOE OTHOIIEHHE K NPHPOJe HAHOCHT DOJIb-
o Bpea ¥ IpHpojge, U ueloBery. Yrobnr chepeusn
NPpHPOLY IIA OYIVIIUX IMOKOJEeHWH, KoTopble OYIOVT
JHHTE IIOCJIe Hac Ha 3eMJje, HeoDXoouMO KA oMy OT-
BETCTBEHHO OTHECTHCH K €€ COXPAHeHHIO.

OxpaHa npupoabl. 'pasuns rocygapeTsa 3aluIna-
0T OT BParoe, CBOH JoM JIHO0 KBApTHPY — OT rpadmu-
Teneil. A oT dero samumaTte npupoay? OxassiBaercs,
OPpUPOLY YeJIOBeK JOJIMeH 3aUlHINAaTh OT caMoro cebs.




| A TouHee, OT OTPHUIATEILHLIX MOCIEACTBHIL
| eBoeil eATENLHOCTH. _
Oxpany DpUpPOABI OCYIIECTBIAIOT PABHBI-
| Mmu cnocobamu. l'ocygapeTeo M3AaéT 3aKOHEI,
| sanpemaroniHe coOBepIIATE HeHCTBHIA, KOTO-
pPhle OKABLIBAIOT OTPHIATENLHOE BIHAHHE Ha
mpupoay. YuéHble M Bpadu paspabaThIBAIOT
HOPMBI JONYCTHMOTO COJeP:KaHUA BPeJHBIX
BellleCTB B Boje, npoaykrax nuranus. Co-
| TDYAHUKH CAaHHTAPHO-3IIHAEMHOJOIHIECKUX
CTAHIMI clelAT 3a coONIJeHHeM YCTAHOB-
JeHHBIX HOPM, KOHTPOIHPYIOT COJlePKaAHHE B
BO3AYXE H BOJe PA3IMYHBIX BelllecTs.
HepaeHoaymIHEIE K 0XPaHe IIPHPOABI JIIOLH
BRIXOOAT HA cYODOTHMKH M BOCKPECHUKH, IIPO-
BonAT aknun. OHY yOHpawT TepPpHATOPHIO, BHI-
CAXKHBAKT PpACTEHHMA, IATOTABIMBAIOT KOPM
AIA MTUKHX KUBOTHBIX M ITHI, YTOOBl 3UMOM
HX nogxkapManBaTh. C Henso oXpaHbl IPHDPO-
bl CO3JAaHBI PasHble BHABI IPHPOJOOXPAHHBIX
TEPPUTOPHI — 3allOBeJHHKH, 3aKasHUKH, Ha-
" DHOHAJbHBIE IAPDKH U OP.

KpacHas kHura YkpauHbi. Brr usyuani pasHble 3KO-
CHCTEMBI H ITOHANH, YTO XHBbLIE OPraHH3Mbl B3aHMO-
cBA3AHBI MeX Ty coboit. JTaxe Te HaceKOMbBIe, KOTOPHIX
MBI HA3BIBAEM BPEIHTENAMHN W He MepPe)KHUBaeM 3a HX
CyL[eCTBOBaHHE, HMEIOT IPAaBo Ha us3Hb. Ecan ux He
Oyier, HACEKOMOAJAHEBIe ITHIB O0CTAHYTCH §e3 KopMa.
Kaxnp1il BUJ pacTeHEHi MM KHBOTHBIX HEOGXOIUMO
COXPAHHTE Ha 3eMJIe.

OnMHE BUA MOKeT HACUMTRIBATE MHJJIHOHLL ocobeil.
34 Hero yuéHble CIOKOHHBL — eMy He YIrpoRaeT Heues-
mHoeenHe. Ho Ond MHOTHX BHIOB 9TA YI'DO3A PealIbHO
eymectsyer. IloaTomy GBI co3aHbl KpacHasa KHUATA
Vrpauns! « KupoTHbI MUp» 1 Kpacuaa kaura Ykpa-
uHbl « PacTutenbHbiil Mup» (puc. 182, c. 224).

B nocaneanee uzganve KpacHoll KHHUTH ¥ KpPanHEBI
(2009 ropx) somau 542 Buaa KHUBOTHEIX ¥ 826 BHAOEB
pacTeHH#d B rpuboe.

3abora YyenoBeka,
o npupoge
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Puc. 182. Kpacras
KHWra Yxpaursl

<R PO

HMao6paxeHne
PACTEHMI 1 XUBOTHLIX
KpacHOo# KHAr Ha
NOYTOBBLIX MapKax

\
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KpacHsbiif nBeT 0010 KH — CHIHAJ 00 OTaCHOCTH.

‘ Dro mpeayIpesKAeHHEe YeJ0OBeKY, UTO PACTEHM A, K-

BOTHBIe, TpHOBI TPEOYIOT 34U THI.

Llens co3panua KpacHoi KHUrn — yny4leHne oxpa-
Hbl PEAKWUX U HAXOAALWMXCH NOA, yrPO30i MCHE3HOBEHUA
BUA0B PacTeHWA, XMBOTHBIX, FPUBOB.

Hanpumep, cpeau :xuBorHbIx KpacHoii KHArM YKpan-
HBI — 3K YIIaCThI, 3as11] Geblil, XOMAK cepeli, MeBe/b
Gypbiil, OpaskHUK MEDPTBASA TOJIOBA, MAXa0H OOBIKHOBEH-
meIi (puc. 183).

W3 pacrennit 8 KpacHylo KHUT'Y 3aHeCEHBI IOJCHEH-
HUWK CKJIATYaThIil, COH 60IbIION, YePTOMOJI0X X0JAMOBO,
KOBELIL VKDAWHCKHIL, THC AroAHsi (puc. 184) u apyrue.

IIpumepamu rpubos KpacHOH KHHI'H HABJIAKTCH
CMOpPYOK CTEeNHOM, IMAMINHBOH MYyXOMOPOIOLOOHBIIH,
60pOoBUK GPOH30BBEI, CEHIPOEKKA TYPeUKasd, HIH CHHE-
Barad (puc. 185).

B KpacHoil KHEure YEpPauHbl 0 KayKI0M H3 BHIOB KH-
BOTHBIX, PACTEHHI ¥ I'pHOOB YKA3BIBAIOTCH. CJEAYIOIIHE
JaHHBIE:

+ HazBAHME HA VKPAMHCKOM ¥ JIATHHCKOM A3BIKAX;

- CTeleHb BOCOIPHHMYHBOCTH (HCUE3HYBIINE, HCYE3a-
oI He, YA3BUMEIE, PefiKIie, HeoNpeJeieHHbIe, HeLo-
CTATOUHO M3BECTHBIE, BOCCTAHOBIEHHEIE BHIBI);

+ Mepsl IO OXpaHe, PA3MHOMKEHHIO W Da3BeleHHIO B
CHEenNHalbHEO CO3TAHHBIX YCIOBUAX;

« pororpadmsa WIM PHCYHOK, KapTOCXeMa pacIpo-
CTpaHEeHUHA;

+ HaY4YHOe 3HAYEeHUEe;

+ pacupocTpaHeHHE B Y KpauHe;

« YHCJAEHHOCTh B IPHPOJE, TPHYHHE] U3MeHeHHA YHC-
JIeHHOCTH;

« YCIOBUSA JKU3HH (/I KHBOTHBIX) B MECTO IPOMS3-
pacTaHuA (A1A pacTeHH);

- ONHCAHHEe BUIA;

+ CBelleHHA O PASMHOYKEHUH WJIH DA3EeJeHIH B HEBOJIe.

KpacHas kHura YkpawHbl — OCHOBHOIA [OKYMEHT, B
KkoTopom 0000LIeHs MaTepuansl O COBPEMEHHOM
COCTOSIHMM PenKMx W HaxOOAWMXCHA Mo yrposon
MCYEZHOBEHWUA BWOOB XWUBOTHBLIX, PACTEHWA, rpnOOB.



Puc. 183. XXuBoTHbIE KpacHOW kHr YkpanHe!: 8 — €x ylacTbii,;
6 — XOMSK CepbIfi; B — OpaxXxHUK MEPTBAA ronoBa; I — MaxaoH O6bIKHOBEHHbBIA

Puc. 184. PacreHus KpacHow kHir YkpauHel: 8 — MogCHEXHNK CKAaa4aTbii;
6 — COH BONBLLUOH, B — YepPTONON0X XOAMOBOM; I — THC AroaHbINA

Puc. 185. pubel KpacHom kHury YkpauHel: @ — CMOPHYOK CTEMHOH,
6 — LIAMIMAHEOH MyXOMORONogoOHLIH; 8 — O0POBIMK OPOH30BkIE; I — ChIROEXKa CliHeBaTas
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Konunka aHaHuii

B 1948 r. 6bin co3paHn MexayHapoaHsiii Co3 OxXpaHbl Npu-
poael. Llenk ero co3pgaHns — May4eHWe UCYe3aI0WmnX BUOoE
PacTeHU 1 KNUBOTHEIX W NPOBEEHWE MEPONPUATHA NO KMX CO-
xpaHeHwnio. CobpaHHas wHpOopMauma 0 PeaKKUX PacTEHWAX M
HKWBOTHEIX Gbina 0GobLeHa B KHMre Nog HaseaHuem «KpacHas
KHUra dakros». Tak noAsunace nepeas KpacHas KHura.

B 1966 r. magana MexayHapogHas KpacHas kHura ¢ pas-
HOLBETHBIMK CTPpaHWUamMKn. Beckope MHOMMe rocygapcTea cos-
Oany HauroHanbHbie KpacHble KHIMMA.

CraHbTe nccnepgosarenaMmm Nnpupoabl

NMPAKTUYHECKASA PABOTA
Cocraenenne KpacHoid KHUrM cBoeil MecTHOCTH

Llens: BLISCHWUTE, KAKWE XWBOTHLIE, pacTeHuda, rpubel Ba-
el MECTHOCTI BHECEHBI B KpacHyo KHUNy YKpauHsl.,
O3HaKOMBLTECE CO CTPYKTYPOM KpacHoN KHWMM, paccMoTpK-

TE PUCYHKKW M hoTorpacdpri BHECEHHBIX B HEE OPraHM3aMoB. Bbl-

DepuTe cpegy HUX BUOL! XKMBOTHLIX, PACTEHWA, rpub0oB BalleH

MECTHOCTH. 3anuiLKTe MHPOPMaLMIO O HAX B TETPaOK NO NnaHy:

1. HazeaHwe. .

2. CreneHb BOCNPUMMYMBOCTH (MCYESHYBLUWE, WUCYEe3aloLue,
BOCTIPWMMYMBEIE, PEOKWE, HEONPEOENEHHBIE, HEOOCTATOYHO
W3BECTHBIE, BOCCTAHOBNEHHEIE).

3. Hay4Hoe 3HaYeHue.

4. YCnoBwa XM3HKM (ONs MMBOTHBLIX) U1 MECTO NpoW3pacTaHMa
(Ana pacTeHuia).

ByabTe 3alUTHUKaMMU NpUpoabl

3anomMHWTE BHECEHHbIE B KpacHyO KHWUMY OpraHu3mel Ba-
LWel MEeCTHOCTK 1 OxXpanaiTe ux. MonyyeHHyo nHdopmaumio
pacnpocTpaHaiiTe cpean POACTBEHHUKOB M 3HAKOMbIX. YGex-
[aiTe 1x B He0DX0OMMOCTI COXPaHeHW 3TUX KUBOTHBIX, pac-
TeHuia, rpmbos.

Mpoeepka 3HaHUN

1. KakoBo HazHa4veHue KpacHol kHri YkpaumHe?

2. XKuBble OpraHnamMel Kakux rpynn saHeceHs! B KpacHyo kHury?
3. Kakux X1MBOTHbIX KpacHOR KHWMA Bl 3anoMHMNKW?

4. Kakue pactenns 1 rpmbel W2 BHECEHHLIX B KpacHyio KHUry
YKpawHel Bbl MOXeTe Ha3BeaTe?

5. 3anuwnTe Ha3BaHWA KMBOTHLIX, PACTEHWUA U rpUOOB Balei
MECTHOCTHW, BHECEHHbIX B KpacHY0 KHUIY ¥YkpauHbl.
6. OBBACHMTE HasHavYeHue KpacHoW KHWMK.



§ 53. 3anoBe AHUKMU, 30KA3HUKMU,
HOLMOHAAbHbIE NAPKU

" UayueHnue naparpada noMoxeT Bam:

* OOBACHWTL HA3HAYEHMSA NPUPOLCOXPAHHEIX TERPUTOPWIA;
*  HAa3bIBATb M3BECTHbIE B YKPAWHE 3aN0BeAHMKK, 33Ka3HWKHN,
HaUuWoHaneHbIE NapKKy.

B rocymapcTee BaXKHBIM JIeJIOM SBIAETCA CO3JaHHE
NPUPOJOOXPAHHLIX TEPPUTODHIT — 3amOBEeIHHKOR,
3aKA3HHKOB, HAIHOHAJILHBIX MAPKOE U T. 1.

B YkpawHe cozpado 20 3anosegHukos, 303 3aka3Huka,
17 HAUWMOHANBHBLIX NPUPOAHLIX MAPKORB.

O3HaKOMHMCA C HEROTOPEIMH H3 HHX HDﬂDDﬁHEE.

S3anoeeaHukn YkpauHbl. Hx cosgaior ¢ menso co-
XpaHeHHA B TNPHPOSHOM COCTOAHHH ONpPeReNéHHBIX
BHIOB OPraHH3MOE H JJA NPOBEJeHHA HAVYHBIX HC-
CAeIOBAHMH.

Cpenu 20 3anoBeJHHKOB Y KPAWHBLI HAUOOIBITUMH
IO TEePPUTOPHH M MaciuTabaMmM HAYVUHEBIX HCCIeNOBa-
HAH aBaawTcA Ackasna-Hora, YeprHomopekuii, Iy-
Haicknii, Kapnarckui, KpeIMcKHIA.

3anoBeaHNKN — [MPUPOLOOXPaHHLIE TEPPUTOPUM,
CO30aHHbIE ONA COXpPaHEeHWA BWUOOB XWBbIX OpPraHw3-
MOBE W NPOBEAEHUS HAYYHbIX MCCNEOOBaAHWA.

3anosenauk Ackanua-HoBa — yHUKaNBHBIH yro-
g0 npupoasl B XepcoHckoi obnacTi, cBoeobpasHbIi
My3el mog OTKPBITEIM HeOoM, T'le COXpPaHHIHCE He-
pacrnaxaHHad CTellb, HPEBHHE KYPraHBI, CO3JaHHbIE
B DAJNEKOM MPOLLIOM JXKHTEJIAMM 9THX 3eMelb KaMeH-
HBIE€ CTATYH. OTO INEPBBIH 3aM0BeSHHUK Y KPaWHBI, 3a-
JIO:KeHHEBIH bosiee cta et oMy Hasazn. Ha reppuropuu
3aMOBEIHUKA DACTIONOMKEH ¥ KDAHWHCKHWI Hay4YHO-HC-
CJAeJOBATENBCKHII WHCTHTYT JKHBOTHOBOJACTBA CTeIl-
HBIX paiioHoB «Ackanusa-Hoeas.

Co BpeMeHH CO3ZAHMA IANOBeNHHKA M A0 HAIIHX
AHel 3Jech cyHIeCTBYyeT soonapk <Acxanusa-Hosas».

Bcriomunre,

A8 4ero co3AanT
3anoBeaHIKKn

1 BOTaHMYEecKE

canel.

&
YanaiiTte, kakne
APMPOACOXPaHHLIE

TEPPUTOPIN ECTh
B BaLuer obnacTuy.
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Puc. 186. XKusoTHeie 3anosedHika Ackanma-Hoea: a — aHtinona KanHa;
0 — pa3ad; B — KoHb [Mpxxesansckoro

Ilo KonmvyecTBY BUAOE KHBOTHBIX M HAYYHOI paboTe
eMy HeT paBHBIX cpenu crpad CHI'. 91o ogun ua ny4-
IIMX B MHUDe 3000apKoB. ExerogHo ero mocemlaer go
68 TrICc. yenoBeK. B zoonmapke cogepsxmuTea 114 sugos
JKHBOTHBIX, B TOM YHCJe HAXOLALIUXCA O[] YIpo3oH
ucuesHOBeHuA (puc. 186).

B Ackauuu-HoBa pasBofaT ¥ N3y4aiOT KOMBITHBIX
JKHEBOTHBIX CTelel, caBaH, NYCTEIHE W F'OPHEIX paio-
HOB, OKOJIOBOMHEIX IITHIL ¥ PEAKMX MITHI CTEIIH.

IInomane samoBeguuka moutu B 40 pas Goxabiue,
yeMm miaomans Kuesa. B zanosegunke okoao 1300 su-
[OB KUBOTHBIX B 480 BHIOB NepeBbeB, KYCTAPDHUKOB,
tpag. M3 BHecéHHBIX B HKpacHyI KHHIY pacTeHHH
3ech PACTYT KOSbLAbL YHPAUHCKUL, PAOHUK 00AbULOLL,
muwoavnan Illlpenxa, miwoasnan crugpceruii. Ilocnen-
HHH, KpoMe ACKAaHHH, HUI'e He BCTpeYaeTcH.

Puc. 187. AdyHaicknii 3anoBeqHux



Jdynalickuii 3anmoBegHWK CO3JaH IJA OX-
JaHBEI BOAHO-00JIOTHBIX 3KOCHCTEM. 3JIeck CO-
fpaH#eTCHA VHHKAJIBHEIH YIOJ0K HPHDPOIEL C
LONMOHMAMH pasHOOOpPA3HBIX NTHI[ Ha MOD-
(KX MeJKOBOABAX, OIPOMHBIE IO [LJOIIATH
JAPOCHTH KAMBIINA, JHJIMH M BOAAHOIO opexa
puc. 187).

Haubonsmuii no ninouagn Yeparomopeku it
3amoBeHHK CO3JaH /A OXPAHBI THE3NO0BBIX
E HepejeTHBIX NTHI[, a TAKMe IPHYepHOMOD-
EKHX cTelell ¥ CONOHYAKOB.

B Kapnarckom 3amoBegHHEKEe COXPAHEHEI
BKOCHCTEMBI, IJe XHBYT MeaBelb OVpBIH,
EOT JeCHOH, caJaMaHapa OATHUCTAH, pedKue
BHIBI JeTy4YHX Melnei (puc. 188). Ha ero rep-
PHTODHH PACTYT PEAKIE PACTEHHA, CPeJH HUX
H BHecéHHble B Kpacuyio kaHry (puc. 189).
910 AUNLUA AECHAA, HAPUUCC YIKOJLUCIHbLIL,
coH Oeawiil 1 gp. Ha TeppuTopui sanose JHUKA
ECTh YHHKaldbHOEe MecTo — JlonMHa Hapuuc-
eoB. JTO pacTeHHWe B 3AlI0OBEIHEBIX YCJIOBHAX
¥AaJ0oCchk COXPAHHTE B DONBIIOM KOJHYECTEE.
Ha TeppHTOpPHH 3a0BeJHHKA paloTaeT efHUH-
CTBEHHEIH B ¥ KparHe My3el sKoJIOruH rop #
HCTOPHHY NPHpPOIONONIb30Banua Kapnar.

Puc. 188. KnBoTHeie
Kapnarckoro 3anoBegHnka:
a — 3aBupyLUIKa anbiInncKas,
6 — megeenes bypeii

Puc. 189. PacteHns Kapnarckoro 3ancBenHika:; a — enu;
6 — HapUKMCC Y3KOMACTHBIEA
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Mpupoaneiii 3akasHuk Fopradst
{noyTosas mapka)

g,

3aKa3HuMKK. B zakasHuKAax ocyuiecT-
BJIAAIOT OXPAHY OIPEeIeIéHHOTO Y4acT-
KA SKOCHCTeMEBI, HalpHMep, VYacTKa
OpoH3pacTaHUA PpPeJIKHX pPacTeHHH
JIU00 NMPOXHUBAHKA KAKOro-JIU00 BHIA
JKUBOTHBIX., SaKasHHKH CO3JaHEl B
Kam ol obmact VEpaUHEL

3axaznur Bpume (purc. 190) ocHo-
BaH B 1964 r. B BepeanoBcKoM paiioEe
PorHeHCKOH 06/1aCTH € I[eJbI0 OXPaHL]
M YBelIHUYeHUd YHcJeHHOoCTH Bo0poB.

I[IpumepoM 3aKa3HHUKA TOCYHAD-
CTBEHHOT'0 3HAYEHWHA, CO3ZAHHOTO
B 1974 r. g1 oXxpaHLl BHeCEHHON B
Kpacuyow KHHIY YKPAHHBI COCHEBI
KeJpOBOH eBpoOIelcKoil, ABIAeTcHA
sarasHuk lopramsr (pumc. 191). On
pacoonoxxen B Taueecrkom paitione
Sarkaprmarckoi obnacru. [lepeBbpam
3aect Donee 180 ner, a HEKOTOPEIM —
o 280-300 ner.

HaumoHanbHbie nNPUPOAHbBIE
napkKkuv. 9To KHBOINHCHEIE YIOJIKH
OpHEpodbl, KOTOPHIE IIPpedHadHa4YeHBI
gJIA O03HAHKOMJIeHHA HHUTeneld cTpa-

Puc. 191. 3akasHuk MopraHe:



HEI ¢ eé BBIJAIOUIHMCA IPHPOJHBIM
HacinegueMm. B mapkax BO3MOMKHO
JVYINe COXPAHHTL PACTEHHHA, KH-
BoTHBIX, rpubei. K mapkam mpouo-
JKeHBI TYPHCTHYECKHe MAapIIpyTHI,
opraEuMsyiooTea skckypcun. Hasecr-
HEI Ha BCIO YKPaWHY HAllHOHAJIBLHEIE
napgu: Kapnarckwui, IMankwuii, Cu-
veBup, llogoabckue ToBTprel, fBO-
posckuii, Cxomescxkue Beckuasl u
ap. Hegasno B Kuese cosgaH HaM-

OHAJBHBIM OpHposHBIK mapk — lo- Puc. 192. lonoceesckuii napk
JoceeEcKHMH mnapk uMeHn Maxkcn- umeHn Makcuma Pbinbckoro

ma Peiasckoro (puc. 192). Boasinne naoimagd 3gech
3aHMMAKT HCKYCCTBEHHLIe HACAMKAEHHA [EPEBBEB,
KacKaj npyaoB, VYACTOK OJbXO0BOTO JIeca.

NMpoeepka 3HaHUN

1. Kakme yKkpamHCKMe 3anoBefHWKKW, 3aKadHMKK, HauMoHanb-
HbIE NapKW Bel 3HaeTe?

‘2. Kakoe aHaYeHWe ON8 COXPaHHOCTU NPUPoAsLI 3eMAU MMEET
co3faHve 3anoBegHUKoR?

3. Kakwe npupopooxpaHHele 0BbeKTHl MMEOTCH B Balueil
MECTHOCTH?

4. Mone3yack CNPaBOYHbIMKM MCTOYHMKAMMK, ONULLWTE OOMH U3
3aNoBeOHMKOB YKpaKHel.

5. OpraHunayiTe HabnogeH e 3a NpUMpPoaoOXpPaHHon genaTenNb-
HOCTLIO NOAEH B CBOEH MECTHOCTH.

Pabora ¢ poautenamu. Bnepegn neto — Bpema OTObixa.
OBcyanTe C POOHEIMK BOSMOXHOCTb 3KCKYPCUW B 3anoBef -
Hble Yronkn YkpawHel. Bo Bpema akckypcuu cobepuTte, a no-
cne kaHWKyn pacckaxwuTe B knacce of MCTopwuK COo3aaHwus,
0 BoraTcTee BUAOE NPUPOR0OXpaHHOro obwexTa.
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HasYanbHe BuaaHHs

FlP{_T}LIJEHKO Onwra NpuropisHa
BOWKO BanenTuHa MuxainisHa

NPUPOOO3HABCTEBO

MiapyyHuk ona 5 knacy
3aranbHOOCBITHIX HaBYaNnbHWX 3aknanis
3 POCINCLKOIO MOBOIO HABYaHHA

(pociiceKkol MOBOIOD)

PekomeHgosaHo MiHicTepcTBOM OCBITH | HayKu,
Mofaoni Ta cnopty Ykpaitu

BMOAHO 3A PAXYHOK OEPXABHWUX KOLWTIB. NPOAAX 3ABOPOHEHO

PenakTop /. 0. 3abpoagceka
XynoxHih pepakTop A. M. Bikcernko
TexHivHWid pepakTop J1. I. AneHina
Komn'toTepHe makeTyBaHHA
Ta nigroToeka no apyky A. B. Kabuiwu



Kak paborars

Yue6HuUK No npupoaoBEeaeHUNIO NOMOXET BaM YCNELHO Nput
OCYLLECTBNATL U3MEDPEHW

HayyeHwe naparpada nomMoxeT Bam

B aToit pyBpuKe yKasaHo, kakue Bbl nonyuuTe
3HAHWUS W Kakue NpuoBpeTéTe yMeHWA U HaBbIKK,
npopaborTas TekcT naparpada.

Bonpocbl Ha nonax
nomMoryT BCNOMHUTE
VKEe W3IBECTHOE BaM W3 YPOKOB
NpUPOAOCEBEAEHWA B HAYANBHOM

WKONE W NPefbiAyLMX TEM.
-

3Hax BocKNMUaHUA
CTOMT B TeKcTe naparpada,
rage npyUBeAeHsL TEPMUHBI
W onpeneneHis NOHATUA,

KOTOPbLIE HYXHO 3anoMHUTE.
&

CraHbTe nccnegosatenamMu npMpoasl
B aTtoi pyGpuke onucaHo,

kak nposecTu HabnopeHWe,

W3MepeHUe, ONbIT MW BKCNEPUMEHT

Ha YpOoKe unv oMa.

ByabTe 3alMTHUKaMK NPpMpoasl
PyBpuKa COPUEHTUPYET, KaK C NoNb30i
ONA NPUPOALI UCNONL30BaTL
NproBpeTEHHBLIE 3HaHWA
no NPUPOLOBEAEHWIO,

PyBpuka
DailiTe oTEeThl Ha BONPOCHI
TpebyeT yCTHOrO OTEETA.




€ y4yebHUKOM

BpeTarb HOBbIE 3HAHWA, NPOBOAWTL Hay4yHbIe HaBnopeHuns,
I ¥ 3KCNEPUMEHTHUPOBATEL.

MpakTnyeckue paboTel
4] anKTINECKHe 3AHATHR
nomoryT BeipafoTtark YMeHWe UCTonb30BaTb
paznnyHble NCTOYHMEKW SHaHHIT'l, NoNbL30BaTLCH
obopyaosaHvem U npubopamu, pelars
3a7Aa4M NPAKTUHECKOr0 HANPaBNEHWs,

WMnnwcrpauuwn QONCNHAIOT
TEKCT U NOMOraT
NOHATE HANWCaHHOE.

Konunka aHaHnia
NO3EOAWT O3HAKOMMUTLCH
C AONONHUTENBHOR
WHTepecHol MHdopMmaunei
no Teme.

NopaboTaiTe B rpynnax
BuinonHeHwe 3afa4 napamMu
WK B rpynne noMoxer
Hay4uTLCA obMeHUBaTLES
uHdopmaumeit, oTCcTaneaTh
CBOE MHEHWE, YYMTHIBaTh
MHEHWA APYTHX.

BeinonHWTe B TeTpaam
B aTol pyBpuke Bel HAWOETE
3apauu, TpebyoLMe PaCYeTOoB,
3anonHeHne Tabnui, cocTagneHue
CXEM W T.4,.

TBDD‘-IECKDE 3aflaHne
Y100kl ero BINONHUTL, HEOBX0AWMMO NPOABKUTL
MaoBpeTaTensHOCThL, XYA0XKECTREHHLIA TanaHT,
YMEHWE NPeACTABMTEL Pe3yNbTaThl CROEro Tpyaa.




OUSUYECKAR

Macuwrab 11
(s 1 canTumerpe ¥







